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An  annual  statistical  survey  of  octane  number  requirements  of  current  model 
vehicles  is  conducted  by  the  Coordinating  Research  Council,  Inc.  Test  data 
have  been  obtained  by  fifteen  companies  on  262  1991  vehicles  including  pas¬ 
senger  cars  and  light-duty  trucks  and  vans,  of  which  105  were  equipped  with 
knock  sensors.  Octane  number  requirements  were  determined  by  testing  at 
maximum-throttle  conditions,  as  well  as  at  part-throttle,  with  four  unleaded 
fuel  series  of  varying  sensitivities,  one  containing  15  percent  methyl  terti¬ 
ary  butyl  ether.  Requirements  are  expressed  as  the  (R-»-M)/2  octane  number. 
Research  octane  number,  and  Motor  octane  number  of  the  reference  fuel  produc¬ 
ing  knock  which  was  recurrent  and  repeatable  at  the  lowest  audible  level. 
Estimated  octane  number  requirements  for  the  total  vehicles  are  weighted  in 
proportion  to  the  1991  vehicle  model  production  and/or  sales  figures.  The 
octane  number  requirements  of  1991  models  with  average  sensitivity  unleaded 
fuels  %rare  85.7  (R-«-M)/2  octane  numbers  at  the  50  percent  satisfaction  level, 
and  90.9  (R-»-M)/2  octane  numbers  at  the  90  percent  satisfaction  level.  The 
FBRUM  fuel  series  is  analyzed  in  the  same  way  as  the  other  three  fuel  series 
in  this  report.  More  detailed  comment  and  analysis  of  the  FBRUM  fuel  series 
will  be  deferred  until  data  from  the  1992  Survey  can  be  pooled  with  the  1991 
Survey  data  for  a  more  statistically  significant  data  set.  Comparison  with 
previous  Surveys  are  made  in  this  report. 
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I. 


mTROpqctioit 


This  is  the  forty-fifth  annual  statistical  survey  of  octane  requirements  of 
current  model  vehicles  conducted  by  the  Coordinating  Research  Council,  Inc. 
This  Survey  studies  distributions  of  vehicle  octane  requirements  as  a  function 
of  satisfaction  levels  and  fuel  sensitivity  in  a  sample  representative  of  1991 
model  vehicles.  Distributions  of  vehicle  octane  requirements  are  estimated 
from  these  data.  The  effect  of  fuel  sensitivity,  which  is  the  difference 
between  Research  octane  number  (RON)  and  Motor  octane  number  (MON),  is  inves¬ 
tigated  by  using  two  full-boiling  range  fuel  series  and  the  primary  reference 
fuel  series.  A  third  full-boiling  range  fuel  series  containing  15  percent 
methyl  tertiary  butyl  ether  (MTBB)  was  compared  with  the  full-boiling  range 
average  sensitivity  reference  fuel.  This  was  done  to  investigate  vehicle 
response  to  an  oxygenated  fuel.  This  is  done  because  vehicles  do  not  respond 
to  RON  and  MON  in  the  same  way. 

Knock  sensors  enable  engines  to  adapt  to  fuels  of  varying  octane  numbers  which 
can  result  in  lowest  audible  knock  occurring  over  a  range  of  octane  numbers; 
however,  only  the  high  end  of  this  range  is  determined  for  each  knock-sensor- 
equipped  vehicle  and  used  for  the  distribution  calculations. 

The  data  in  this  Survey  are  obtained  by  trained  raters  under  controlled  condi¬ 
tions.  For  some  vehicles,  information  on  the  owner's  perception  of  vehicle 
knock  and  the  owner's  current  choice  of  gasoline  octane  are  available.  A 
comparison  between  the  trained  rater's  and  customer's  report  of  knock  on  tank 
fuel  is  presented,  and  trends  are  shown. 


Fifteen  companies  participated  in  this  Survey;  they  are  listed  in  Appendix  A. 
Members  of  the  CRC  Octane  Number  Requirement  Survey  Analysis  Panel  are  identi¬ 
fied  in  Appendix  B. 


II.  SVMWMtT 

Octane  nusiber  requireaients  were  determined  on  262  1991  model  year  vehicles, 
including  206  passenger  cars  and  56  light -duty  trucks  and  vans.  One  hundred 
five  of  the  test  vehicles  were  equipped  with  knock  sensors.  Estiaiated  octane 
number  requirements  for  the  vehicle  populations  are  weighted  in  proportion  to 
the  1991  vehicle  model  production  and/or  sales  data.  Octane  number  require¬ 
ments  for  the  1991  models  and  changes  from  1990  for  the  four  weighted  vehicle 
population  groups  at  the  50  percent  and  90  percent  satisfaction  levels  using 
FBRU  (full-boiling  range  unleaded)  and  FBRUM  (full-boiling  range  unleaded 
containing  15  percent  MTBE)  fuels  are  summarized  below.  Since  this  was  the 
first  Survey  year  for  the  FBROM  series,  there  is  no  comparison  to  1990. 
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FBRP  MfP  FBRUM  <R-WW2  OCTMIB  WDliBBR  RBOOIRBMEIITS  MID  95%  COWFIDBWCB  I.gVELS 


1991 

Weiohted  Population 

AMP  CHMIOB8  FROM  1990 

FBRU 

Octane  Reouirement  a 

from  1990 

FBRUM** 

Octane 

Reouirement 

Total  Vehicles 

50%  Satisfaction 

85.7±0.5 

+0.3 

84.9 

(40.1%)* 

Total  Cars 

8S.3±0.S 

+0.3 

84.5 

(34.5%)* 

Total  Trucks  and  Vans 

86.811.2 

+1.0 

85.9 

(60.7%)* 

Total  Knock-Sensor  Vehicles 

84.211.0 

-1.3 

83.9 

Total  Vehicles 

90%  Satisfaction 

90.910.6 

+1.7 

90.4 

(40.1)* 

Total  Cara 

90.210.7 

+1.0 

89.7 

(34.5)* 

Total  Trucks  and  Vans 

93.911.6 

+4.9 

95.6 

(60.7)* 

Total  Knock-Sensor  Vehicles 

90.511.3 

+0.8 

95.8 

*  Percent  of  knock-sensor-equipped  vehicles  tested  within  the  associated 
population. 

**  Confidence  Levels  not  shown  for  FBRUM  fuels. 


Octane  nunber  requireoents  of  the  total  1991  vehicle  population  increased  by 
0.3  (R-fM)/2  at  50  percent  satisfaction  and  increased  by  1.7  (R-«-M)/2  at  90 
percent  satisfaction  compared  with  1990  on  FBRU  fuels.  Octane  requirements  of 
1991  knock-sensor  vehicles  decreased  by  1.3  (R'«-M)/2  at  50  percent  and  in¬ 
creased  by  0.8  (R-*-M)/2  at  90  percent  satisfaction  compared  with  1990.  Changes 
in  these  distributions  are  not  significant  at  the  95  percent  confidence  level. 

Part-throttle  octane  requirements  were  equal  to  or  higher  than  the  maximum- 
throttle  octane  requirements  on  34  percent  of  all  1991  vehicles  with  FBRU 
fuels  <85  of  254  vehicles).  This  compares  with  23  percent  of  all  1990  vehi¬ 
cles  with  part-throttle  requirement  on  FBRU  fuels. 
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In  the  1991  Survey,  44  percent  of  the  owner-operated  vehicles  tested  knocked 
on  tank  fuel. 

The  1991  Survey  included  sufficient  data  for  four  specific  models  to  be  ana¬ 
lyzed  separately  as  select  models.  Two  select  models  were  equipped  with  knock 
sensors.  Octane  requirements  for  the  select  models  at  the  50  percent  and  90 
percent  satisfaction  levels  for  FBRO  fuels  are  summarized  in  the  following 
table. 


MMtimm  FBRP  OCTMfB  WOMBER  RgOOIREMBHTS 


Select  Model 

No. 

Tested 

50% 

Sat. 

90% 

Sat. 

A 

11 

85.7 

89.3 

B 

11 

90.9 

96.9 

C 

14 

86.9 

93.0 

D 

18 

82.3 

87.7 

III.  TBST  VBHTrT.ICS 


This  year's  Survey  tested  a  total  of  262  1991  model  vehicles.  The  analysis 
of  the  data  included  206  passenger  cars  and  56  light-duty  trucks  and  vans. 
Also  included  are  105  knock  sensor-equipped  vehicles  (71  cars  and  34  trucks). 
Beginning  with  the  1987  Survey,  test  vehicles  are  divided  into  four  main 
categories : 

(1)  Total  Vehicles,  which  includes  all  US  and  imported  passenger  cars 
and  light-duty  trucks  and  vans 

(2)  Total  Cars,  which  includes  all  US  and  imported  passenger  cars 

(3)  Total  Trucks  and  Vans,  which  includes  all  US  and  imported  light- 
duty  trucks  and  vans 

(4)  Total  Knock-Sensor  Vehicles,  which  includes  all  knock-sensor- 
equipped  US  and  imported  passenger  cars  and  light-duty  trucks  and 
vans. 
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In  tha  1991  Survey,  85  percent  of  the  transmlseione  were  automatic.  Twenty- 
seven  percent  of  the  automatics  wore  three-speeds,  and  the  rest  four-speeds. 
The  manual  transmissions  were  divided  into  3  percent  four-speeds,  94  percent 
five-speeds  and  3  percent  six-speeds.  Ninety-seven  percent  of  the  surveyed 
vehicles  were  air-conditioned. 

The  select  models  shown  in  Table  1  include  four  additional  models,  none  of 
which  were  included  in  the  program  proposal  (Table  D-1  of  Appendix  D). 
Although  not  appearing  as  select  models  in  the  program  proposal,  these  four 
models  are  included  as  select  models  because  ten  or  more  vehicles  per  model 
were  tested.  Due  to  the  small  Survey  size,  manual-  and  automatic-transmission 
vehicles  were  pooled  to  form  the  select  models. 

Tetble  2  shows  the  distribution  of  odometer  mileage  for  both  the  1991  and  1990 
Surveys.  The  1991  distribution  is  shown  as  a  bar  chart  in  Figure  1.  The 
average  odometer  mileage  was  14,112.  The  average  displacement  of  those  vehi¬ 
cles  tested  in  1991  was  3.1,  the  same  as  in  1990.  The  average  compression 
ratio  of  those  vehicles  tested  in  1991  was  9.0,  also  the  same  as  in  1990. 

Trends  in  the  sales-weighted  average  compression  ratio,  engine  displacement, 
and  knock-sensor  penetration  for  the  US  vehicle  population  over  the  last  five 
model  years  are  shown  below.  Also  included  are  the  percent  of  vehicles  tested 
in  this  Survey  which  have  automatic  transmissions  and  air  conditioners. 


1991  ONR  SURVEY  TEST  VEHICLE  DATA 
Average  Vehicle  Parameters 


Sales  Weighted 


Model 

Year 

Displacement 

(liters) 

Compression 

Ratio 

1991 

3.1 

9.0 

1990 

3.1 

9.0 

1989 

3.1 

9.0 

1988 

3.0 

9.0 

1987 

2.9 

9.0 

Percent  of  Vehicles  Tested 

%  Knock 

Sensor 

Automatic 

Transmissions 

Air 

Conditioners 

38.2 

85 

97 

42.9 

87 

97 

40.2 

86 

97 

39.6 

82 

92 

35.0 

81 

89 
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The  basic  spark  timing  was  adjusted  to  the  manufacturer's  reconmended  setting 
(within  ±1°)  prior  to  testing.  A  total  of  five  vehicles  were  adjusted;  all 
were  two  or  more  degrees  off  from  the  manufacturer's  setting.  The  number  of 
vehicles  and  their  deviation  in  spark  setting  are  shown  in  Table  3. 

Participants  were  requested  to  rate  specific  vehicle  models  in  a  pattern  which 
would  minimize  data  bias  due  to  differences  among  testing  laboratories  and 
vehicles.  To  accomplish  this,  the  United  States  and  Canada  were  divided  into 
four  geographical  areas,  and  companies  within  each  geographical  area  were 
requested  to  test  specific  vehicles. 


IV.  RBFERBKCE  FUELS 

Four  series  of  reference  fuels  were  used  in  the  1991  Survey: 

•  Primary  Reference  (PR)  Fuels 

•  Average-Sensitivity  Full-Boiling  Range  Unleaded  (FBRU)  Reference 
Fuels  with  sensitivities  similar  to  those  of  commercial  gasoline 

•  High-Sensitivity  Full-Boiling  Range  Unleaded  (FBRSU)  Reference 
Fuels  with  sensitivities  about  two  octane  numbers  higher  than  the 
FBRU  fuels. 

•  Average-Sensitivity  FBRU  Reference  Fuels  with  15  percent  methyl 
tertiary  butyl  ether  (MTBE)  added  (FBRUM). 


A. 

Isooctane  and  normal  heptane,  meeting  ASTM  specifications,  were  blended 
in  t«ro  octane  number  increments  from  76  to  82  octane  numbers,  and  in  one 
octane  number  increments  from  82  to  100  octane  numbers. 


B.  fBRy  miygyngt  PvtiT 

FBRU  fuels  were  prepared  from  three  base  blends  (RMFD-377-91/92,  RMFD- 
378-91/92,  and  RMFO-379-91/92)  in  two  octane  number  increments  from  80 
to  84  RON,  and  in  one  octane  number  increments  from  84  to  103  RON.  The 
base  blends  were  prepared  from  normal  refinery  components.  Inspection 
data  furnished  by  the  supplier  are  shown  in  Appendix  C,  Table  C-1.  The 
composition  and  average  laboratory  octane  data  for  the  1991/1992  FBRU 
reference  fuel  series  are  presented  in  Appendix  C,  Table  C-2. 
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C.  FBRSU  Reference  Fuela 

FBRSU  fuels  were  prepared  from  three  base  blends  (RMFD-380-91/92  RMFD- 
381-91/92,  and  RMFD-382-91/92 )  in  two  octane  number  increments  from  80 
to  84  RON,  and  in  one  octane  number  increments  from  84  to  103  RON. 
The  base  blends  were  prepared  from  normal  refinery  components.  Inspec¬ 
tion  data  furnished  by  the  supplier  are  shown  in  Appendix  C,  Table  c-3. 
The  laboratory  blending  octane  data  for  the  1991/1992  FBRSU  reference 
fuels  are  presented  in  Appendix  C,  Table  C-4. 


D.  FBRUM  Reference  Fuels 

FBRUM  fuels  were  prepared  from  three  base  blends  (RMFD  383-91/92,  RMFO 
384-91/92,  and  RMFD  385-91/92)  in  one  octane  number  increments  from  84 
to  105  RON.  The  base  blends  were  prepared  from  the  FBRU  series  fuels 
with  15  percent  methyl  tertiary  butyl  ether  (MTBE)  added.  Inspection 
data  furnished  by  the  supplier  as  shown  in  Appendix  C,  Table  C-5.  The 
laboratory  blending  octane  data  for  the  1991/1992  FBRUM  reference  fuels 
are  shown  in  Appendix  C,  Table  C-6. 


V.  TBST  TECHMIOOK 


The  test  technique  (CRC  Designation  E-15-91,  Attachment  2  of  Appendix  D) 
specified  that  octane  number  requirements  be  determined  at  level  road  acceler¬ 
ation  conditions.  The  order  of  fuel  testing  was  tank  fuel,  FBRSU  fuels,  FBRU 
fuels,  PR  fuels,  and  FBRUM  fuels.  Knocking  tendencies  were  investigated  using 
both  maximum- throttle  and  part-throttle  acceleration  techniques.*  Part-throt¬ 
tle  was  investigated  in  each  vehicle  to  determine  if  the  part-throttle  re¬ 
quirement  was  higher  or  equal  to  the  maximum-throttle  requirement  with  all 
three  fuel  series.  Part-throttle  requirements  were  also  determined  with  FBRU 
fuels  down  to  four  Research  octane  numbers  below  the  requirement  at  maximum- 
throttle. 

The  octane  number  requirement  of  a  vehicle  is  defined  as  the  octane  number  of 
the  highest  octane  test  fuel  producing  borderline  knock.  This  requirement  is 
defined  at  either  maximum-  or  part-throttle  acceleration  conditions.  Re¬ 
quirements  are  expressed  as  the  (R-»'M)/2  octane  number.  Research  octane  number 
(RON),  and  Motor  octane  number  (MON)  of  the  reference  fuel  which  produces 
knock  that  is  recurrent  and  repeatable  at  the  lowest  audible  level. 


Maximum-throttle  in  either  full-throttle  for  manual  transmissions  or 
widest  throttle  position  (detent)  that  does  not  cause  the  transmission 
to  downshift  for  automatic  transmissions. 
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0£  the  fifteen  laboratories  participating  in  the  1991  Survey,  two  used  le\el 
roads  and  thirteen  used  chassis  dynamometers.  Eighty-four  percent  of  the 
vehicles  were  tested  on  chassis  dynamometers. 

Average  test  temperature  was  68*F,  with  a  barometric  pressure  average  of  29.72 
inches  Hg  and  average  humidity  of  SO  grains  per  pound.  Test  conditions  for 
individual  observations  are  reported  in  Appendix  E. 

The  table  below  shows  the  average  test  conditions  and  the  average  odometer 
readings  for  the  last  five  Surveys. 


Average  Test  Conditions 


Year 

Temoerature .  F® 

Barometric 
Pressure, 
inches  Ho 

Humidity, 
orains  oer  oound 

Mileage 

1991 

68 

29.72 

50 

14112 

1990 

74 

29.77 

63 

11782 

1989 

69 

29.75 

58 

12772 

1988 

70 

29.84 

57 

12407 

1987 

67 

29.85 

49 

13720 

There  is  general  agreement  that  ambient  temperature,  pressure,  and  humidity 
can  influence  the  octane  number  requirement  of  a  vehicle  at  any  time. 
octane  requirement  increases  as  temperature  and  pressure  increase,  and  as 
humidity  decreases.  The  coefficients  of  these  effects  are  difficult  to  deter¬ 
mine  and  may  be  dependent  upon  the  vehicle. 


VI.  DISCTJSSIOH  OF  RESULTS 


A.  Distribution  of  Octane  Number  Requirements 

The  octane  number  requirement  data  were  used  to  prepare  satisfaction 
curves  and  tables  for  the  following  samples  of  1991  model  vehicles: 

(1)  Total  Vehicles, 

(2)  Total  Cars, 

(3)  Total  Trucks, 

(4)  Total  Knock-Sensor  Vehicles. 


(1)  B.  D.  Keller,  J.  H.  Steury,  T.  O.  Wagner,  SAE  Paper  780668  (1978) 

(2)  H.  A,  Bigley,  Jr.,  B.  D.  Keller  and  M.  O.  Kloppe,  SAE  Paper  710675 
(1971) . 
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(R-i-M)/2,  RON,  and  MON  requirements  and  95  percent  confidence  limits  for 
the  four  categories  at  50  percent  and  90  percent  satisfaction  are  shown 
in  Table  4.  In  preparing  the  curves  and  tables,  the  octane  number 
requirement  data  viere  weighted  in  accordance  with  final  1991  model-year 
production  and/or  sales  figures.  Each  curve  and  table,  therefore, 
provides  an  estimate  of  the  distribution  of  octane  number  requirements 
of  the  appropriate  vehicle  population  on  the  road.  The  procedure  for 
assigning  weighting  factors  and  for  calculating  the  octane  numlser  re¬ 
quirement  distributions  is  described  in  Appendix  F. 

Vehicles  equipped  with  knock  sensors  were  included  in  the  1991  models 
tested.  All  vehicles  with  knock  sensors  were  tested  for  octane  number 
requirements . 

Requirements  are  expressed  as  the  (R-*-M)/2,  Research,  and  Motor  octane 
ntimbers  of  the  reference  fuel  which  produced  knock  that  was  recurrent 
and  repeatable  at  the  lowest  audible  level. 

Round-off  techniques  are  described  in  Appendix  F.  The  methods  for 
computing  confidence  limits  of  octane  number  requirement  distribution 
are  described  in  Appendix  6. 


1.  Total  Vehicles 

In  the  1991  Survey,  octane  number  requirements  were  determined  on 
255  vehicles  with  PR  fuels,  262  vehicles  with  FBRU  fuels,  262 
vehicles  with  FBRSU  fuels,  and  255  vehicles  with  FBRUM  fuels.  One 
hundred  five  of  the  vehicles  were  equipped  with  knock  sensors. 

(R-t-M)/2  octane  number  requirements  for  all  four  reference  fuels 
are  shown  in  Figures  2,  3,  4  and  5.  The  (R-*-M)/2  octane  niunber 
requirements  for  the  three  hydrocarbon-only  reference  fuels  are 
plotted  in  Figure  6  and  the  oxygenated  fuels  in  Figure  7.  The 
octane  number  requirement  distributions  for  FBRD  and  FBRSU  fuels 
are  similar.  (R-fM)/2,  Research,  and  Motor  octane  number  require¬ 
ments  for  the  hydrocarbon-only  fuels  are  listed  in  Table  5  and  for 
the  oxygenated  fuels  in  Table  6.  The  50  percent  and  90  percent 
satisfaction  level  requimtents  are: 
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OCTAMB  MOliBBK  RBOPIRKMENTS 


(Total  Vahiclaa) 


50% 

Satisfied _ 

90% 

Satisfied _ 

Fuel 

<R-*-M>/2 

RON 

MON 

<R->-MW2 

RON 

MON 

PR 

88.2 

88.2 

88.2 

94.1 

94.1 

94.1 

FBRU 

85.7 

89.8 

81.7 

90.9 

96.0 

85.8 

FBRSU 

85.7 

91.1 

80.3 

91.5 

97.8 

85.1 

FBRUM 

84.9 

88.2 

81.7 

90.4 

95.5 

85.3 

Lf ferences 

between 

1991  and 

1  1990 

Survey  maximum 

(R+M)/2 

search,  and  Motor  octane  number  recpiirements  are  also  shown  in 
Table  S  for  the  three  hydrocarbon-only  fuel  series.  Distributions 
of  the  1991  and  1990  maximum  (R-t-M)/!  requirements  are  shown  in 
Figure  8  for  FBRU  fuels.  The  differences  at  the  50  percent  and  90 
percent  satisfaction  levels  are: 

DIFFSRBWCBS  KBimOt  1991  AMD  1990 
OCTAMB  MOilBER  RBQOIREMBMTS 

(total  Vehicles) 


50%  Satisfied _  _ 99^  gat^igfjed 


<R-*-M>/2 

ROW 

MON 

(P^-W.1/2 

PPW 

MON 

PR 

0.2 

0.2 

0.2 

1.9 

1.9 

1.9 

FBRU 

0.3 

0.5 

0.2 

1.7 

2.1 

1.4 

FBRSU 

0.7 

1.1 

0.3 

2.4 

2.8 

1.8 

FBRUM  not  run  in  1990 


Confidence  limits  for  octane  number  requirement  distributions  are 
given  in  Table  4  (See  Appendix  G,  Table  C-1).  The  yearly  differ¬ 
ences  at  the  90  percent  satisfaction  level  for  all  fuels  are 
significant  at  the  95  percent  confidence  level. 


2.  Total  Cars 

Octane  number  requireswnts  %wre  determined  on  199  cars  with  PR 
fuels,  206  cars  with  FBRU  fuels,  206  cars  with  FBRSU  fuels,  and 
200  cars  with  FBRUM  fuels. 
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(R-t-M)/2,  Reaearch,  and  Motor  octane  number  requirements  for  the 
three  hydrocarbon-only  fuel  aeries  are  given  in  Table  7  and  for 
the  oxygenated  fuels  in  Table  8.  The  (R-«-M)/2  octane  number  re¬ 
quirement  distributions  for  all  three  hydrocarbon-only  reference 
fuel  series  are  plotted  in  Figure  9  and  the  oxygenated  fuels  in 
Figure  10.  Octane  number  requirements  at  the  50  percent  and  90 
percent  satisfaction  levels  are: 

OCTAMB  MOMBBR  RBQPIREMBIITS 
(Total  Cars) 


50%  satisfied  90%  Satisfied 


<R-»-Ml/2 

BSSL. 

MON 

tR-*-M)/2 

BON- 

MON 

PR 

87.6 

87.6 

87.6 

92.7 

92.7 

92.7 

FBRU 

85.3 

89.2 

81.3 

90.2 

95.2 

85.2 

FBRSU 

85.5 

90.8 

80.1 

90.9 

97.1 

84.6 

FBRUM 

84.5 

87.6 

81.4 

89.7 

94.6 

84.9 

Differences  between  the  1991  and  1990  Survey  (R-t-M)/2,  Research  and 
Motor  octane  number  requirements  are  also  shown  in  Table  7  for  PR, 
FBRU,  and  FBRSD  fuels.  Distributions  of  the  1991  and  1990  (R-»-M)/2 
requirements  are  shown  in  Figure  11  for  FBRU  fuels.  Differences 
between  1991  and  1990  data  at  the  50  percent  and  90  percent  satis¬ 
faction  levels  are: 


DIFFERBWqSS  BBTWBgW  1991  AMP  1990 
OCTAWB  WOMBBR  REQUIREMEMTS 

(Total  Cars) 


50%  Satisfied _  _ 99% 


Fuel 

RON 

MON 

fR-»-W3/2 

ESS- 

MON 

PR 

0.3 

0.3 

0.3 

0.7 

0.7 

0.7 

FBRU 

0.3 

0.4 

O.l 

1.0 

1.2 

0.7 

FBRSU 

0.7 

1.0 

0.2 

1.6 

2.0 

1.2 

FBROM  NOT  RUN  IN  1990 


Confidence  limits  for  octane  number  requirement  distributions  of 
1991  total  cars  are  given  in  Table  4.  The  yearly  changes  for  the 
total  car  population  are  significant  at  90  percent  satisfaction  at 
the  95  percent  confidence  level. 
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3.  Total  Trucka  and  Vane 

Octane  number  requirements  were  determined  on  56  light-duty  trucks 
and  vans  with  PR  fuels,  56  with  PBRU  and  FBRSU  fuels  and  55  with 
FBRUM  fuels.  (RtM)/2  octane  number  requirements  for  the  three 
hydrocarbon-only  reference  fuel  series  are  plotted  in  Figure  12 
and  the  oxygenated  fuels  in  Figure  13.  (R-«-m)/2,  Research,  and 
Motor  octane  number  requirements  for  the  three  fuel  series  are 
given  in  Table  9,  and  for  the  oxygenated  fuels  in  Table  10.  The 
50  percent  and  90  percent  satisfaction  level  octane  number  re¬ 
quirements  are: 


OCTMIB  ITOMBBR  RgOPIRBMBtTB 


50% 

(Total  Trucks) 

Satisfied _ 

90% 

Satisfied 

Fuel 

<R-»-MW2 

RON 

MON 

/2 

RON 

MOIL. 

PR 

89.8 

89.8 

89.8 

98.2 

98.2 

98.2 

FBRU 

86.8 

91.0 

82.5 

93.9 

99.4 

88.4 

FBRSU 

86.4 

92.0 

80.7 

92.6 

99.0 

86.1 

FBRUM 

85.9 

89.4 

82.3 

95.6 

101.6 

89.7 

Differences  between  the  {R-«-M)/2,  Research,  and  Motor  octane  number 
requirements  of  trucks  in  the  1991  and  1990  Surveys  are  also  given 
in  Table  9  for  the  three  hydrocarbon-only  fuel  series.  The  dif¬ 
ferences  at  the  50  percent  and  90  percent  satisfaction  levels  are: 

DIFFBRBirCKS  BWWBBt  1991  MID  1990 

0<?T^  WWggK-BBOTIBBqafT? 

(Total  Trucks) 


m  _  90%  Satisfied 


Fuel 

iR-»-M)/2 

RON 

usa- 

RON 

MON 

PR 

0.9 

0.9 

0.9 

5.7 

5.7 

5.7 

FBRU 

1.0 

1,2 

0.7 

4.9 

5.7 

4.1 

FBRSU 

1.1 

1.6 

0.5 

3.7 

4.3 

3.0 

FBRUM  NOT  RUN  IN  1990 


Distributions  of  the  1991  and  1990  (K*M)/2  requirements  are  shown 
in  Figure  14  for  FBRU  fuels. 

Confidence  limits  for  octane  number  requirement  distributions  of 
1991  trucks  are  tabulated  in  Table  4.  The  yearly  differences  for 
the  truck  and  van  population  at  90  percent  satisfaction  are  sig¬ 
nificant  at  the  95  percent  confidence  level. 
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4.  Total  Knock-Sensor  Vehicl»« 

Octane  number  requirements  were  determined  on  102  vehicles  con¬ 
taining  knock  sensors  with  PR  fuels,  lOS  vehicles  with  FBRU  and 
FBRSU  fuels,  and  103  vehicles  with  FBRUM  fuels. 

The  distributions  of  (R-»'M)/2  octane  number  requirements  are  shown 
in  Figure  IS  for  the  three  hydrocarbon-only  fuel  series  and  in 
Figure  16  for  the  oxygenated  fuel  series.  (R-*-M)/2,  Research,  and 
Motor  octane  number  requirements  for  the  three  hydrocarbon-only 
fuel  series  are  given  in  Table  11,  and  for  the  oxygenated  fuels 
series  in  Table  12.  Octane  number  requirements  for  the  50  percent 
and  90  percent  satisfaction  levels  are: 


OCTRilB  HOilBBR  RBOPIREMEMTS 
(Total  Knock-Sensor  Vehicles) 


50% 

Satisfied _ 

90% 

^at^isf  led 

FmvI 

<R-*-M)/2 

RON_ 

MON 

tR±tll/.2 

RQN 

MQM 

PR 

87.0 

87.0 

87.0 

93.9 

93.9 

93.9 

FBRU 

84.2 

88.0 

80.5 

90.5 

95.6 

85.5 

FBRSU 

83.6 

88.6 

78.5 

91.4 

97.7 

85.1 

FBRUM 

83.9 

86.9 

81.0 

89.5 

94.2 

84.7 

Differences  between  1991  and  1990  Survey  (R-*-M)/2,  Research,  and 
Motor  octane  number  requirements  are  also  shown  in  Table  11. 
Distributions  of  (R-t-M)/2  octane  number  requirements  are  shown  in 
Figure  17  for  FBRU  fuels.  The  differences  at  the  50  percent  and 
90  percent  satisfaction  levels  are: 

DirFKRBfCBg  BKTHBEW  1991  RHP  1990 
OCTMIK  WmBER  RBOPIRBHBIITS 

(Total  Knock-Sensor  Vehicles) 


50%  Satisfied _  _ 90%  Satisfied 


Fuel 

RON 

MON 

RON 

MON 

PR 

-1.1 

-1.1 

-1.1 

1.7 

1.7 

1.7 

FBRU 

-1.3 

-1.6 

-1.1 

0.8 

1.1 

0.6 

FBRSU 

-1.5 

-1.4 

-1.5 

1.9 

2.3 

1.5 

FBRUM  NOT  RUN  IN  1990 


Confidence  limits  for  octane  number  requirement  distributions  of 
1991  knock-sensor  vehicles  are  given  in  Table  4. 


1 
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The  yearly  difference  for  the  total  knock-sensor  vehicle  popula¬ 
tion  is  significant  at  SO  percent  satisfaction  for  PR  fuels,  at  50 
percent  satisfaction  for  (R-i-M)/2  only  for  FBRU  fuels,  and  at  50 
percent  satisfaction  for  MON  only  for  FBRSU  fuels  at  the  95  per¬ 
cent  confidence  level.  The  yearly  difference  for  total  knock¬ 
sensor  vehicles  is  not  significant  at  90  percent  satisfaction  at 
the  95  percent  confidence  level. 


5.  FBRUM  Fuel  Series 

The  difference  in  the  (R-«-M)/2  octane  number  requirement  between 
the  FBRU  and  FBRUM  series  for  the  total  vehicle  population  has  not 
been  shown  to  be  statistically  different  at  the  95  percent 
confidence  level,  at  either  SO  percent  or  90  percent  satisfaction. 
A  plot  of  the  data.  Figure  7,  suggests  that  there  may  be  a 
difference  in  satisfaction  at  87  (R-fM)/2  that  is  not  there  at  91 
(R'»-M)/2.  This  observation  may  be  an  artifact  of  a  statistically 
smaller  than  required  data  set.  Although  data  on  the  three  re¬ 
maining  weighted  populations  have  been  included  in  the  above 
sections,  comment  and  analysis  will  be  deferred  at  this  time.  The 
1992  Survey  data  will  be  pooled  with  the  1991  Survey  data  for  a 
more  powerful  test  of  statistical  significance  of  the  FBRUM  ser¬ 
ies. 


B.  Octane  Number  Requirement  Trends 

Trends  over  the  last  five  years  in  the  sales-weighted  octane  number 
requirements  of  the  four  vehicle  categories  analyzed  in  this  report  are 
given  in  the  following  table: 

FBRU  fR-mi/2  OCTMIB  ilUHMSR  RgQUlRBMBITEl 
1987  TO  1991 


Weighted  Population _ 

50%  Satisfaction 
Total  Vehicles 
Total  Cars 
Total  Trucks 

Total  Knock-Sensor  Vehicles 

90%  Satisfaction 
Total  Vehicles 
Total  Cars 
Total  Trucks 

Total  Knock-Sensor  Vehicles 


1991 

1990 

1989 

1988 

1987 

85.7 

85.4 

85.1 

84.7 

85.7 

85.3 

85.0 

84.8 

84.7 

85.4 

86.8 

85.8 

85.8 

84.8 

86.3 

84.2 

85.5 

85.4 

85.0 

86.6 

90.9 

89.2 

88.2 

89.3 

90.5 

90.2 

89.2 

89.2 

89.2 

90.4 

93.9 

89.0 

89.2 

89.6 

91.6 

90.5 

89.7 

89.7 

90.2 

91.9 
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C.  Part-Throttle  Requirements 

Part-throttle  octane  requirements  were  equal  to  or  higher  than  the 
maximum-throttle  octane  requirements  on  33  percent  of  all  1991  vehicles 
with  FBRU  fuels  (85  of  254  vehicles).  This  compares  with  23  percent  in 
1990. 


D.  Select  Models 

Select  models,  representing  four  engine  driveline  combinations,  were 
tested.  The  select  models  tested  in  this  year's  Survey  included  two 
knock-sensor-equipped  models.  The  specifications  of  the  select  models 
are  in  Table  1. 

Octane  number  requirements  for  each  select  model  at  various  satisfaction 
levels  are  listed  in  Tables  13  through  16. 


E.  ranjt-fugl 

Tank  fuel  was  tested  for  incidence  of  knock  on  all  vehicles.  Owners' 
questionnaires,  however,  were  obtained  only  when  the  vehicle  tested  had 
a  regular  driver  and  the  spark  timing  was  not  reset. 

1.  Owner/Rater  Comparisons  of  Tank  Fuel  Knock 

For  55  vehicles,  both  owner  and  rater  data  were  reported,  and  no 
adjustments  of  spark  timing  %<ere  made.  The  trained  raters  report¬ 
ed  that  44  percent  of  the  owner-operated  vehicles  knocked,  while 
the  owners  reported  that  13  percent  knocked,  an  owner /rater  knock 
ratio  of  0.29.  The  44  percent  of  vehicles  found  to  be  knocking  by 
trained  raters  compares  with  22  percent  for  the  1990  Survey. 
These  owner/rater  comparisons  of  tank  fuel  knock  for  1991,  along 
with  previous  Survey  data  back  to  1984,  are  presented  in  Table  17. 

Tank  fuel  Research  and  Motor  octane  number  data  were  reported  for 
a  total  of  29  vehicles  with  both  owner/rater  data  and  no  adjust- 
awnts  of  spark  timing.  Twenty-three  vehicles  were  reported  to 
have  tank  fuel  octane  numbers  less  than  91.0  (R-*'M)/2.  Trained 
observers  reported  knock  on  61  percent  of  these,  compared  with  17 
percent  for  owners.  Of  the  other  6  vehicles  having  tank  fuels 
greater  than  or  equal  to  91.0  (R-«-M)/2,  one  knocked  according  to 
trained  raters,  and  one  owner  reported  knock. 


-15- 


2.  Obiectionable  Verflua  Non-Obiectlonable  Tank  Fuel  Knock 

Of  the  owners  reporting  tank-fuel  knock  with  vehicles  which  had  no 
change  in  spark  timing,  29  percent  found  the  knock  to  be  objec¬ 
tionable,  as  compared  to  20  percent  in  the  1990  Survey.  Compari¬ 
sons  of  objectionable  knock  for  the  1984  through  1991  Surveys  are 
also  given  in  Table  17. 


3.  Tank  Fuel  Knock  Reported  by  Trained  Raters 

Tank  fuel  knock  observations  were  reported  for  5S  of  the  262 
vehicles  tested.  The  percentages  of  all  1991  vehicles  knocking  on 
tank  fuel  are  shown  in  Table  18.  Knock  was  observed  on  44  percent 
of  the  1991  vehicles  tested,  compared  with  18  percent  in  the  1990 
Survey. 

The  percentages  of  select  models  knocking  on  tank  fuel  .e  shown 
in  Tables  13  through  16. 


F.  Engine  Speed  for  Octane  Number  Requirements 

Engine  speeds  at  which  octane  number  requirements  occurred  for  each 
select  model  are  shown  in  Tables  13  through  16  for  PR,  FBRU,  FBRSU,  and 
FBRUM  fuels.  Weighted  data  for  all  1991  vehicles  are  shown  in  Table  19. 


G.  Gear  Position  for  Octane  Number  Requirements 

The  throttle/gear  position  for  octane  number  requirements  on  FBRU  fuels 
is  shown  in  Table  20.  Of  the  262  vehicles  tested,  223  (85  percent)  vwre 
equipped  with  automatic  transmissions  and  39  (15  percent)  were  equipped 
with  manual  transmissions. 

Requirements  at  maximum-throttle  occurred  in  67  percent  of  the  automatic 
transmission  vehicles  (16  percent  in  fourth  gear,  30  percent  in  third 
gear,  and  21  percent  in  second  gear).  Requirements  at  part-throttle 
occurred  in  30  percent  of  the  automatic  transmission  vehicles  (12  per¬ 
cent  in  fourth  gear,  16  percent  in  third  gear,  and  2  percent  in  second 
gear) . 

For  manual  transmission  vehicles,  51  percent  had  requirements  at  maxi¬ 
mum-throttle  (33  percent  in  fourth  gear  and  18  percent  in  third  gear) 
Requirements  at  part-throttle  occurred  in  41  percent  of  manual  transmis¬ 
sion  vehicles  (3  percent  in  fifth  gear,  25  percent  in  fourth  gear,  and 
18  percent  in  third  gear).  Fifth  gear  for  five-speed  and  six-speed 
manual  transmissions  was  not  examined  per  program  instructions. 


TABLES 

and 

FIGURES 


-19- 


TABLE  1 

1991  SgLECT  KODEL  SPECIPrCATIOMS 


Model 

Knock 

Sensor 

Disp. 

(LI 

Engine 

Tvoe 

Fuel 
System 
Tvoe  * 

Comp. 

Ratio 

Brake 

HP 

Trans¬ 

mission 

A 

N 

1.9 

L4 

P 

9.0 

88 

A4/M5 

B 

N 

4.9 

V8 

P 

9.5 

200 

A4 

C 

y 

4.3 

V6 

T 

9.3 

160 

A4/M5 

D 

y 

3.1 

V6 

P 

8.8 

140 

A3/A4 

T  *  Throttle  Body  Fuel  Injection; 

P  »  Port  Fuel  Injection; 

Individual  manufacturers  may  use  different  abbreviations. 
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TABLB  2 

DISTRIBOTIOM  OF  ODOMETER  MILEAGE 
roR  TESTED  VEHICLES 


Mileage _ 

0  -  1,999 

2,000  -  3,999 

4,000  -  5,999 

6,000  -  7,999 

8,000  -  9,999 

10,000  -  11,999 
12,000  -  13,999 
14,000  -  15,999 
16,000  -  17,999 
18,000  -  19,999 
20,000  -  24,999 
25,000  -  29,999 
30,000 


No.  of  Vehicles  Within  Mileage  Increments 
1991  Vehiclea  1990  Vehicles 


0 

0 

1 

39 

31 

37 
20 

38 
37 
21 
28 

8 

2 


0 

0 

1 

76 

86 

65 

39 

32 

15 

13 

20 

8 

1 


No.  of  Vehicles  262 

Average  Mileage  14,112 


356 

11,782 
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TABU  3 


1991  BASIC  SPARK  TIMIilO  APJPSPIBIiTS 


Degrees  From 

Manufacturer's  Setting  Me.  of  Vehicles 


+ 

1  0  0 

2  2  0 

3  11 

4  0  1 

3  2 

Total  vehicles  adjusted  5 

Total  vehicles  not  adjusted  157 

Total  vehicles  with  timing  not  adjustable  100 


TABI.B  4 


22- 


4J 

• 

« 

0 

CQ 

z 

dP 

0 

O 

c 

OV 

4 

U 

O 

d 

0 

Id 

V 

(0 

0 

s 

O 

in 

m  ^ 
o  o  o  o 

+1  -M  44  44 
IH  OQ  «-(  m 

m  in  1/) 
Oi  CO  <o  00 


in  ^  ^  n 

•  •  •  • 

o  o  o  o 

44  44  44  44 
M  ro 
•  •  •  • 
CO  rH  O  rH 
00  00  00  CO 


r**  lO  tn 

•  *  •  • 

o  o  o  o 

44  44  44  44 
04  <0 

•  «  •  • 
C4  in  ^  ^ 
OV  00  00  CO 


in  ^  «n  ^ 

•  •  •  • 

o  o  o  o 

44  44  41  44 
lO  4*1  aH  ^ 
•  •  •  • 
tH  o  ^ 
00  00  00  00 


Ov  r>  ^  iH 


CN  ^  *-4 


00  OO  VO 
OV  00  CD  00 


^  O  O  00 
•  •  •  • 
fH  *H  O 
44  44  44  44 
00  in  fo 
•  •  •  • 
ov  04  O  04 
00  00  00  00 


^  o  fo 

r4  tH  r4  O 
44  44  44  44 

ov  in  t-» 

ro  in  m  ^ 
Ov  CO  CD  00 


«H  00  jv  in 

fH  d  d  d 

41  41  41  44 

o  in  in  o 
•  •  •  • 
o  CO  «-t 
00  CD  00 


s 

M 

§ 

s 


00 

00 

OV 

r* 

OV 

ov 

O 

c^ 

C^ 

00 

CM 

VO 

00 

<n 

Q 

44 

Id 

o 

o 

o 

O 

d 

d 

d 

•H 

tH 

• 

CM 

pi 

p4 

pi 

X 

CO 

44 

44 

44 

44 

44 

41 

44 

44 

44 

44 

44 

44 

44 

44 

44 

44 

o 

00 

m 

r* 

CM 

p4 

vD 

CM 

o 

VO 

OV 

to 

r* 

CM 

4) 

g 

d^ 

o 

• 

vO 

in 

CM 

in 

00 

OV 

c^ 

Pi 

1*3 

in 

r-* 

Id 

u 

OV 

OV 

OV 

OV 

ov 

OV 

Ov 

ov 

OV 

OV 

OV 

ov 

O 

pi 

Ov 

ov 

ov 

OV 

u 

O 

£ 

a 

in 

lO 

vO 

r* 

in 

r* 

00 

n 

vO 

Pi 

CM 

m 

O 

r  \ 

U 

10 

o 

o 

o 

o 

o 

o 

o 

O 

ri 

Pi 

c-i 

Pi 

r4 

Pi 

pi 

pi 

03 

44 

44 

44 

44 

44 

44 

44 

44 

44 

44 

44 

44 

44 

44 

44 

44 

s 

04 

00 

CM 

^o 

CM 

00 

VO 

00 

o 

O 

O 

O 

vO 

00 

o 

dP 

o 

00 

OV 

* 

Pi 

00 

• 

OV 

O 

OV 

pi 

CM 

OV 

• 

00 

CO 

VO 

PC 

in 

00 

00 

OV 

00 

00 

00 

OV 

00 

00 

OV 

OV 

00 

00 

00 

OO 

00 

o  o| 

'I 


r*  lO  r* 

«  ♦  ♦  • 
o  o  o  o 

44  44  44  41 
fH  OV  til  ^ 
«  «  •  • 
^  O  *-1  o 

Oi  O'  0>  0^ 


in  in  in  m 
d  o  o  o 

41  44  44  44 
04  r»  1^  <yv 
•  «  •  « 
00  m  in  ^ 
00  00  00  00 


in  Cl  04  in 
in  vo  in  m 
<N  ON  04  <N 


D  X 
D  CO  P 
XXX 
X  X  m  m 
flu  Ok  tk  (h 


o>  00  o 

•  •  *  « 

o  o  o  o 

44  44  44  41 

M  ov 

•  •  •  ♦ 

CM  o  O  O' 
9i  ot  cn  00 


in  in  VO  VO 

•  «  «  • 

o  o  o  o 

•H  -M  ■«  +C 
lO  n  in  in 
•  •  •  • 
O'  in  in  ^ 
00  00  00  00 


01  lO  VO  o 

o  o  o 

f-l  CM  CM  CM 


9  X 
9  10  9 
at  it  X 

«  ffl  S  m 

0i  IH  Cm  h 


ov  to  vo 


(M  ov  to  to 


00  cn  CM  m 
c^  ert  ov  ot 


vcr  CM  CM  CM 


+1  -H  +1  •« 
CO  00  « 


ov  vo  >o  in 
00  00  00  oo 


to  to  VO  in 
m  in  in  in 


9  X 
9  W  9 
K  K  X 
X  m  a  m 

Oa  Ck  ba  Cm 


^  cn  m  o 


♦»+)+»■« 
ov  in  ^  in 
•  •  *  • 
m  o  *-l  OV 
(9v  OV  OV  00 


»H  o  H 
»  •  •  • 
r-l  r-l  r-l  O 
+1  -H  +1  +1 

o  CM  m  C^ 

a  a  a  a 

O'  vr  CO  «»> 

00  00  00  00 


CM  in  m  cn 

o  o  o  o 


9  X 
9  (0  9 
X  X  K 
X  X  a  m 

da  ba  h  Cm 


■ 


£ 


m 

O 

H 


h 

4 

U 


4 

i 


m 

c 

4 

> 

•o 

c 

4 


M 

U 

3 

U 

H 


4 

H 


h 

O 

4 

C 

• 

m 

I 

X 

u 

o 

& : 

^  u 

Id 

4J  X 


OCTAME  HUMBER  REOUIREMEWTS  -  1991  TOTAL  VEHICLES 


-23- 


o 

os 

in 

CM 

PI 

CM 

m 

p* 

00 

VO 

IM 

OS 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

•H 

OS! 

O 

o 

o 

o 

o 

o 

o 

o 

pH 

a 

^1 

1 

1 

1 

as 

o 

X 

o 

CM 

in 

CO 

OS 

p* 

00 

pH 

o 

OS 

• 

• 

• 

• 

• 

a 

• 

» 

• 

• 

OS 

ifi 

r* 

00 

os 

o 

o 

pH 

CM 

in 

OS 

r- 

p' 

00 

00 

00 

00 

00 

00 

m 

IM 

o 

vo 

pH 

rn 

o 

pH 

CM 

CM 

in 

00 

OS 

•M 

OS 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

•H 

OS 

o 

o 

o 

pH 

pH 

pH 

pH 

pH 

CM 

in 

9 

o 

1 

1 

h 

X 

o 

D 

u 

bH 

o 

CM 

o 

pH 

<n 

tn 

00 

00 

in 

u 

OS 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

m 

OS 

vO 

00 

o 

pH 

CM 

m 

P- 

CM 

h 

00 

00 

00 

OS 

OS 

OS 

os 

OS 

OS 

O 

o 

cn 

pH 

in 

r- 

p^ 

CD 

pH 

tn 

OS 

« 

• 

• 

• 

• 

• 

« 

• 

• 

• 

m 

•H 

OS 

o 

o 

o 

o 

o 

o 

o 

CM 

m 

Q 

1 

1 

1 

X 

+ 

fig 

r- 

CM 

p^ 

VO 

in 

CD 

m 

00 

OS 

■ 

• 

• 

• 

• 

• 

• 

• 

• 

• 

OS 

os 

pH 

CO 

m 

vD 

p- 

00 

pH 

in 

00 

00 

00 

00 

00 

00 

00 

OS 

os 

• 

o 

<N 

O 

CM 

pH 

CM 

-4 

m 

IN 

OS 

• 

• 

• 

• 

• 

• 

• 

• 

• 

•N 

os 

O 

o 

o 

o 

O 

o 

o 

o 

pH 

a 

1 

X 

o 

X 

o 

pH 

OS 

P- 

in 

OS 

o 

00 

os 

OS 

• 

« 

• 

• 

• 

• 

♦ 

• 

• 

• 

OS 

OS 

O 

o 

»H 

CM 

<M 

in 

OS 

•N 

00 

00 

00 

00 

00 

00 

00 

00 

IN 

o 

m 

m 

in 

00 

00 

CM 

pH 

p» 

m 

IN 

Os 

• 

« 

« 

• 

* 

• 

* 

• 

» 

• 

H 

•H 

OS 

o 

o 

o 

o 

o 

o 

o 

pH 

CM 

in 

« 

Q 

1 

9 

X 

C 

o 

at 

D 

pH 

o 

VO 

cn 

in 

GO 

pH 

pH 

VO 

O 

CM 

0( 

OS 

• 

• 

• 

• 

• 

• 

• 

• 

• 

* 

B) 

OS 

CO 

in 

r« 

00 

OS 

pH 

CM 

r> 

VO 

pH 

h. 

00 

00 

00 

00 

00 

OS 

OS 

os 

OS 

o 

pH 

«H 

o 

cn 

pH 

cn 

cn 

cn 

\D 

in 

os 

o 

«N 

OS 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

OS 

o 

o 

o 

o 

o 

O 

o 

O 

pH 

in 

Q 

1 

X 

+ 

at 

<M 

m 

r* 

p^ 

p^ 

00 

m 

00 

OS 

in 

• 

« 

« 

• 

• 

• 

• 

• 

• 

• 

OS 

o 

CM 

m 

in 

so 

p' 

00 

o 

in 

00 

00 

00 

00 

00 

00 

00 

00 

OS 

os 

IN 

o 

00 

n 

n 

CM 

«n 

OS 

os 

OS 

• 

• 

• 

a 

• 

* 

• 

• 

• 

• 

m 

Os 

o 

o 

o 

o 

O 

o 

o 

fH 

pH 

H 

o 

pH 

• 

£ 

BS 

pH| 

so 

OS 

o 

fN 

CM 

CO 

sn 

Os 

pH 

cn 

a. 

• 

* 

• 

• 

• 

« 

• 

• 

OS 

CM 

VO 

00 

OS 

o 

pH 

00 

00 

00 

00 

00 

00 

oo 

os 

OS 

<n 

os 

«• 

d 

•H 

• 

•N 

u 

« 

o 

o 

o 

o 

o 

o 

O 

O 

o 

in 

u 

•H 

pH 

CM 

n 

in 

vn 

p* 

00 

os 

os 

• 

«8 

OCTANE  NUMBER  REQUIREMENT  -  1991  TOTAL  VEHICLES 
CoapariBon  of  PBRIM  and  FBRU  Fuels 


991  TOTAL  CARS 


OCTANE  NUMBER  REQUIREMENT  -  1991  TOTAL  CARS 
Comparison  of  FBRUM  and  FBRU  Fuala 


26 


UCKS 


OCTAMB  miMBER  REOUmEMEWTS  -  1»91  TOTAL  KMOCK-SEMSftW  vywTrT.KB 


-29- 


£ 

S 

oc 


«H  O 


i 


^  O 
«N  9s 
M  9^ 


i 


•  *1 

•■3 


as 

r** 

O 

o 

in 

so 

CM 

rn 

in 

m 

o 

1 

w 

CM 

CM 

O 

O 

d 

fH 

rn 

in 

in 

CO 

in 

«H 

O 

m 

fH 

o 

m 

vo 

r- 

00 

o 

fH 

CM 

in 

00 

r- 

r* 

00 

CO 

00 

00 

00 

so 

00 

9 

rM 

cn 

o 

cn 

d 

1 

CM 

CM 

d 

o 

CM 

sO 

m 

00 

SO 

00 

cn 

CM 

r* 

m 

<N 

in 

10 

00 

d 

CM 

r* 

fH 

00 

00 

09 

00 

00 

as 

as 

as 

as 

o 

pH 

00 

00 

CM 

o 

m 

m 

o 

so 

OS 

<^ 

d 

1 

CM 

CM 

o 

o 

o 

p^ 

m 

in 

o 

o 

m 

m 

so 

CM 

r- 

00 

d 

CM 

in 

sO 

d 

pM 

00 

00 

00 

CO 

00 

00 

00 

O' 

O' 

<N 

<N 

9 

cn 

fH 

so 

• 

• 

• 

• 

* 

• 

• 

n 

so 

so 

o 

fH 

»H 

o 

o 

• 

• 

ft 

1 

' 

' 

' 

o 

o 

CM 

in 

so 

in 

m 

so 

r- 

CD 

in 

cn 

so 

CO 

as 

d 

rH 

CM 

cn 

m 

00 

r- 

00 

00 

QO 

00 

00 

00 

9 

O' 

o 

CO 

so 

CO 

m 

o 

p^ 

6 

1 

CM 

o 

d 

H 

cn 

1  ^ 

as 

as 

00 

rn 

so 

m 

rn 

9 

so 

O' 

iH 

m 

m 

CTs 

1  00 

00 

CO 

od 

CO 

00 

as 

as 

as 

as 

ro 

in 

SO 

cn 

so 

CM 

so 

00 

CM 

d 

d 

d 

d 

o 

m 

1 

1  ^ 

so 

r* 

as 

CM 

r* 

rn 

in 

in 

00 

d 

d 

•H 

CM 

d 

in 

00 

d 

rn 

1 

00 

00 

00 

00 

00 

00 

00 

as 

O' 

oi 

as 

fH 

fH 

CM 

00 

d 

o 

o 

fH 

fH 

d 

o 

iH 

cn 

1  ^ 

m 

r* 

o 

so 

CM 

os 

as 

CM 

o 

<N 

in 

r* 

00 

d 

pM 

d 

00 

00 

« 

00 

00 

00 

OS 

OS 

os 

Os 

o 

o 

o 

o 

o 

o 

o 

o 

o 

in 

f-l 

CM 

n 

in 

so 

r** 

00 

Os 

O' 

« 

« 

« 


« 

« 

« 


« 

« 

« 

« 


« 

« 

« 

« 


« 

« 

« 

« 


« 

« 


« 


CO 

r) 

00 

d 

ov 


CO 

d 


n 


ra 

o 


n 


m 

oi 


« 

« 

« 

« 


« 

« 

« 

« 


00 

o« 


i: 


-31- 


TABLE  13 


OCTMIB  NUMBER  lUiQqiWggNTS  -  1991  SELECT  MODELS 
S*l«ct  Modal  :  A 


Percent 

Satisfied 

PR 

OH 

PBRU 

FBRSU 

FBRUN 

RON 

NON 

(R+MW2 

HPH 

NON 

(R+M)/2 

RON 

NON 

(R-t-NW2 

5 

84.3 

84.1 

78.1 

81.1 

86.6 

77.0 

81.8 

81.5 

78.4 

79.9 

10 

85.1 

85.4 

78.9 

82.1 

87.8 

77.9 

82.8 

82.9 

79.1 

81.0 

20 

86.1 

86.9 

79.8 

83.3 

89.3 

79.0 

84.1 

84.6 

79.9 

82.2 

30 

86.8 

88.0 

80.5 

84.2 

90.4 

79.7 

85.0 

85.8 

80.5 

83.2 

40 

87.4 

88.9 

81.1 

85.0 

91.3 

80.4 

85.8 

86.8 

81.0 

83.9 

50 

88.0 

89.8 

81.6 

85.7 

92.1 

81.0 

86.6 

87.8 

81.5 

84.7 

60 

88.6 

90.6 

82.2 

86.4 

93.0 

81.6 

87.3 

88.8 

82.0 

85.4 

70 

89.2 

91.6 

82.7 

87.2 

93.9 

82.3 

88.1 

89.8 

82.5 

86.2 

80 

89.9 

92.7 

83.4 

88.0 

95.0 

83.1 

89.0 

91.1 

83.1 

87.1 

90 

90.9 

94.2 

84.4 

89.3 

96.5 

84.2 

90.3 

92.8 

83.9 

88.4 

95 

91.7 

95.4 

85.2 

90.3 

97.7 

85.0 

91.4 

94.2 

84.6 

89.4 

N 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

Mean 

88.0 

89.8 

81.6 

85.7 

92.1 

81.0 

86.6 

87.8 

81.5 

84.7 

Estimated 
Std.  Oev.  of 
the  Sample 


Population 

2.2 

3.4 

2.2 

2.8 

3.4 

2.4 

2.9 

3.9 

1.9 

2.9 

t 

95%  Confidence 

2.23 

Limits: 

2.23 

2.23 

2.23 

2.23 

2.23 

2.23 

2.23 

2.23 

2.23 

e  50% 

Satisfied 

1.5 

2.3 

1.4 

1.9 

2.3 

1.6 

2.0 

2.6 

1.3 

1.9 

e  90% 

Satisfied 

2.1 

3.2 

2.0 

2.6 

3.1 

2.3 

2.7 

3.6 

1.8 

2.  ’ 

SPEED  RAMOE  FOR  NAZXNUN  OCTANE  NUMBER  REQUIREMENTS 


SPEED  RANGE _ 

PR 

FBRU 

FBRSU 

FBRUM 

1599  and 

Lower 

34 

0 

0 

11 

1600  - 

1999 

11 

11 

0 

11 

2000  - 

2399 

11 

11 

0 

11 

2400  - 

2799 

11 

33 

56 

11 

2800  - 

3199 

0 

0 

0 

11 

3200  and 

Higher 

33 

45 

44 

45 

%  Select  Model  Knocking 

on  Tank  Fuel 

-  66.7 

Number  of  Test  Vehicles  ■  11 

Vehicles  rated  on  Tank  Fuel  >  3 


32- 


TABLB  14 

OCTMfB  WOMBER  REOOIRgMEWTS  -  1991  SBr-grr  MOnKT.s 


Select  Model  :  B 


PBRU 

PBRSU 

FBRUM 

Percent 

PR 

Setiefied 

ON 

RON 

NON 

RON 

MON 

<R^•N)/2 

RON 

Mm 

<N-««W2 

S 

87.3 

87.0 

79.4 

83.2 

88.2 

77,7 

83.0 

83.8 

78.6 

81.2 

10 

88.3 

89.0 

80.8 

84.9 

90.0 

79.2 

84.6 

86.4 

80.2 

83.3 

20 

89.5 

91.3 

82.6 

87.0 

92.3 

80.9 

86.6 

89.5 

82.2 

85.9 

30 

90.3 

93.0 

83.8 

88.4 

93.9 

82.2 

88.0 

91.8 

83.6 

87.7 

40 

91.0 

94.5 

84.9 

89.7 

95.2 

83.2 

89.2 

93.7 

84.9 

89.3 

50 

91.7 

95.9 

85.9 

90.9 

96.5 

84.2 

90.4 

95.5 

86.0 

90.8 

60 

92.4 

97.2 

86.9 

92.1 

97.8 

85.2 

91.5 

97.4 

87.2 

92.3 

70 

93.1 

98.7 

88.0 

93.4 

99.1 

86.3 

92.7 

99,3 

88.4 

93.8 

80 

94.0 

100.4 

89.3 

94.8 

100.7 

87.6 

94.1 

101.6 

89.8 

95.7 

90 

95.2 

102.8 

91.1 

96.9 

103.0 

89.3 

96.1 

104,7 

91.8 

98.3 

95 

96.1 

104.7 

92.5 

98.6 

104.8 

90.7 

97.8 

107.3 

93.5 

100.4 

N 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

Mean 

91.7 

95.9 

85.9 

90.9 

96.5 

84.2 

90.4 

95.5 

86.0 

90.8 

Estimated 

Std.  Oev.  of 

the  Sample 
Population 

2.7 

5.4 

4.0 

4.7 

5.0 

3.9 

4.5 

7.1 

4.5 

5.8 

t 

2.23 

2.23 

2.23 

2.23 

2.23 

2.23 

2.23 

2.23 

2.23 

2.23 

95%  Confidence 

Limits: 

9  50% 
Satisfied 

1.8 

3.6 

2,7 

3.2 

3.4 

2.6 

3.0 

4.8 

3.1 

3.9 

9  90% 
Satisfied 

2.5 

5.0 

3.7 

4.3 

4.7 

3.7 

4.2 

6.6 

4.2 

5.4 

SPBBD  KJUIOM  pm  NBXZNUN  OCTMfB  NUNBBK  RBgVZKBNBMTS 


SPEED 

1  RANGE _ 

PR 

PERU 

FBRSU 

FBRUM 

1599 

and 

Lower 

27 

30 

30 

30 

1600 

- 

1999 

37 

20 

10 

30 

2000 

- 

2399 

0 

10 

0 

0 

2400 

- 

2799 

9 

0 

0 

20 

2800 

- 

3199 

18 

20 

40 

0 

3200 

and 

Higher 

9 

20 

20 

20 

%  Select  Model 

Knocking 

on  Tank  Fuel  ■ 

100.0 

Number 

of  Test  Vehicles  ■  11 

Vehicles 

rated  on 

Tank  Fuel  ■  2 

-33- 


TABI^  15 


OCTAMB  MUMBBR  REOUIREMEWTS  -  1991  SELECT  MODELS 
S«l«et  Model  :  C 


Percent 

Satisfied 

PR 

ON 

PERU 

FBRSU 

FBRUM 

RON 

NON 

RON 

MON 

(R+M)/2 

RON 

MON 

(R-I4(W2 

5 

81.6 

81.8 

76.3 

79.1 

81.4 

73.4 

77.4 

80.9 

77.5 

79.2 

10 

83.5 

83.9 

77.7 

80.8 

83.7 

75.1 

79.4 

83.0 

78.7 

80.9 

20 

85.9 

86.4 

79.4 

82.9 

86.4 

77.0 

81.7 

85.6 

80.2 

82.9 

30 

87.6 

88.2 

80.6 

84.4 

88.4 

78.4 

83.4 

87.4 

81.3 

84.4 

40 

89.0 

89.7 

81.7 

85.7 

90.1 

79.6 

84.8 

89.0 

82.2 

85.6 

50 

90.4 

91.1 

82.6 

86.9 

91.6 

80.7 

86.2 

90.5 

83.0 

86.8 

60 

91.7 

92.6 

63.  e 

88.1 

93.2 

81.9 

87.5 

92.0 

83.9 

87.9 

70 

93.2 

94.1 

.7 

89.4 

94.9 

83.1 

89.0 

93.6 

84.8 

89.2 

80 

94.9 

95. 

85.9 

90.9 

96.9 

84.5 

90.7 

95.4 

85.9 

90.6 

90 

97.2 

98.4 

87.6 

93.0 

99.6 

86.4 

93.0 

98.0 

87.4 

92.7 

95 

99.2 

i:o.5 

89.0 

94.7 

101.9 

88.0 

94.9 

100.1 

88.6 

94.3 

N 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

Mean 

90.4 

91.1 

82.6 

86.9 

91.6 

80.7 

86.2 

90.5 

83.0 

86.8 

Estimated 

Std.  Oev.  of 

the  Sample 

Population 

5.3 

5.7 

3.8 

4.7 

6.2 

4.4 

5.3 

5.8 

3.4 

4.6 

t 

2.16 

2.16 

2.16 

2.16 

2.16 

2.16 

2.16 

2.16 

2.16 

2.16 

95%  Confidence 

Limits: 

e  50% 

Satisfied 

3.1 

3.3 

2.2 

2.7 

3.6 

2.6 

3.1 

3.4 

2.0 

2.7 

e  90% 
Satisfied 

4.2 

4.5 

3.0 

3.8 

4.9 

3.5 

4.2 

4.6 

2.7 

3.6 

SPEED  RANOE  FOR  NAZINUN  OCTANE  NUMBER  REQUIREMENTS 


SPEED  RANGE _ 

PR 

FBRU 

FBRSU 

FBRUM 

1599 

and 

Lower 

43 

21 

21 

42 

1600 

- 

1999 

14 

21 

21 

8 

2000 

- 

2399 

36 

44 

30 

42 

2400 

- 

2799 

7 

14 

7 

0 

2800 

- 

3199 

0 

0 

14 

8 

3200 

and 

Higher 

0 

0 

7 

0 

%  Select  Model  Knocking  on  Tank  Fuel  ■  50.0 

Number  of  Test  Vehicles  >  14 

Vehicles  rated  on  Tank  Fuel  <■  2 
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lABLB  16 


OCTANE  HUMBER  REOUIREMEMTS  -  1991  SELECT  MODELS 
Select  Model  :  D 


PERU 

FBRSU 

PBRUM 

Percent 

PR 

Satisfied 

ON 

ROM 

MON 

(R+M}/2 

ROM 

MON 

RON 

MON 

5 

76.3 

77.0 

73.7 

75.3 

78.9 

72.0 

75.4 

82.1 

78.8 

80.5 

10 

77.8 

78.9 

74.9 

76.9 

80.6 

73.1 

76.8 

82.8 

79.1 

81.0 

20 

79.6 

81.1 

76.3 

78.7 

82.7 

74.5 

78.6 

83.7 

79.5 

81.6 

30 

81.0 

82.8 

77.3 

80.1 

84.1 

75.6 

79.8 

84.3 

79.8 

82.0 

40 

82.1 

84.2 

78.2 

81.2 

85.4 

76.4 

80.9 

84.8 

80.1 

82.4 

50 

83.1 

85.5 

79.0 

82.3 

86.6 

77.2 

81.9 

85.3 

80.3 

82.8 

6G 

84.2 

86.8 

79.8 

83.3 

87.8 

78.0 

82.9 

85.7 

80.5 

83.1 

70 

85.3 

88.3 

80.7 

84.5 

89.1 

78.9 

84.0 

86.3 

80.8 

83.5 

80 

86.7 

89.9 

81.7 

85.8 

90.6 

79.9 

85.3 

86.9 

81.0 

84.0 

90 

88.5 

92.2 

83.2 

87.7 

92.6 

81.3 

87.0 

87.7 

81.4 

84.6 

95 

90.0 

94.1 

84.3 

89.2 

94.4 

82.5 

88.4 

88.4 

81.8 

85.1 

N 

17 

18 

18 

18 

18 

18 

18 

17 

17 

17 

Mean 

83.1 

85.5 

79.0 

82.3 

86.6 

77.2 

81.9 

85.3 

80.3 

82.8 

Estimated 

Std.  Dev.  of 

the  Sample 
Population 

4.2 

5.2 

3.2 

4.2 

4.7 

3.2 

4.0 

1.9 

0.9 

1.4 

t 

2.12 

2.11 

2.11 

2.11 

2.11 

2.11 

2.11 

2.12 

2.12 

2.12 

95%  Confidence 

Limits: 

e  50% 

Satisfied 

2.1 

2.6 

1.6 

2.1 

2.3 

1.6 

2.0 

1.0 

0.5 

0.7 

e  90% 

Satisfied 

2.9 

3.5 

2.2 

2.9 

3.2 

2.2 

2.7 

1.3 

0.6 

1.0 

SPEED  RANGE  FOR 

MAXIMUM  OCTANE 

NUMBER  REQUIREMENTS 

SPEED  RANGE 

PR 

FBRU 

FBRSU 

FBRUM 

1599  and  Lower 

19 

6 

6 

10 

1600  -  1999 

49 

34 

33 

70 

2000  -  2399 

6 

18 

28 

0 

2400  -  2799 

13 

12 

11 

10 

2800  -  3199 

13 

24 

22 

10 

3200  and  Higher 

0 

6 

0 

0 

%  Select  Model  Knocking  on  Tank  Fuel  >  0.0 

Number  of  Teat  Vehiclee  -  18 

Vehicles  rated  on  Tank  Fuel  > 


1 


ARISON  OP  TANK  PUBL  KNOCK 
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TABLE  18 

TAMK-PTJEL  KNOCK  REPORTED  BY  TRAIMED  OBSERVERS 


Total 

Vehicles 

Tested  on  Tank  Fuel 

Model  Year 

No. 

Survey 

No. 

Tested 

%  Knocking 
(Wta.  Ava.) 

1991 

262 

55 

47 

1990 

356 

103 

18 

1989 

391 

265 

30 

1988 

391 

293 

31 

1987 

389 

322 

35 

1986 

377 

330 

31 

1985 

374 

327 

37 

1984 

407 

358 

49 

-37- 


TABLE  19 

ENGINE  SPEEDS  FOR  OCTANE  HUMBER  REQUIREMENTS 

Weighted  %  of  Vehicles  Having  Rec[uirements 
in  Indicated  (rpm)  Ranges 

All  1991  Vehicles 


Enaine  Sneed  Ranae 

PR 

Fuels 

FBRU 

Fuels 

FBRSU 

Fuels 

FBRUM 

Fuels 

1599  and  Lower 

16.3 

11.3 

10.6 

13.9 

1600  -  1999 

15.9 

19.3 

15.9 

19.2 

2000  -  2399 

25.6 

23.7 

23.0 

24.9 

2400  -  2799 

25.3 

24.4 

17.4 

22.3 

2800  -  3199 

8.2 

8.4 

15.8 

10.2 

3200  -  3599 

3.7 

4.8 

5.9 

2.8 

3600  and  Higher 

5.0 

8.1 

11.4 

6.7 
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XABLB  20 

THROTTLE/OBAR  POSITIOW  FOR  1991 
FBRO  OCTAMB  MOMBBR  REOOIRBMEIITS 


No.  of  %  of 

Throttle  Position _ Tranamission  Tvoe  S  Gear _ Vehicles* _ Vehicles 

- Automatic  Transmission - 


Maximum  4-Speed:  4th 

36 

14 

3rd 

38 

15 

2nd 

34 

13 

3-Speed:  3rd 

28 

11 

2nd 

13 

5 

Part 

4-Speed: 

4th 

28 

11 

3rd 

18 

7 

2nd 

4 

2 

3 -Speed 

3rd 

18 

7 

2nd 

0 

0 

Manual  Transmission- 


Maximum 

5-Speed:  4th 

13 

5 

3rd 

7 

3 

4-Speed:  3rd 

0 

0 

Part 

6-Speed:  4th 

1 

<1 

5-Speed:  5th 

1 

<1 

4th 

9 

3 

3rd 

7 

3 

4-Speed:  4th 

0 

0 

*  Sevan  test  vehicles  not  counted,  because  all  FBRO  fuels  satisfied  their 
octane  number  requirements. 


Figure  1 

DISTRIBUTION  OF  ODOMETER  MILEAGE  FOR  1991  MODEL  VEHICLES  TESTED 
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Figure  2 

OISTRIBUdON  OF  MAXIMUM  PR  FUEL  (R^)/2  OCTANE  NUMBER  REQUIREMENTS 

1991  TOTAL  VEHICLES 
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Figure  3 

DISTRIBUTION  OF  MAXIMUM  FBRU  FUEL  (R^M)/2  OCTANE  NUMBER  REQUIREMENTS 

1991  TOTAL  VEHICLES 
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Figure  4 

DISTRIBUTION  OF  MAXIMUM  FBRSU  FUEL  (R+M)/2  OCTANE  NUMBER  REQUIREMENTS 

1991  TOTAL  VEHICLES 
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Figure  5 

DISTRIBUTION  OF  NAXINUN  FBRUN  FUEL  (R4N)  /2  OCTANE  NUNBER  REQUIREMENTS 

1991  TOTAL  VEHICLES 
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Figure  7 

DISTRIBUTION  OF  NAXINUN  (R4N)/2  OCTANE  NUNBER  REQUIRENENTS 

1991  TOTAL  VEHICLES 
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DISTRIBUTION  OF  NAXINUH  FBRU  FUEL  HMD /2  OCTME  NUMBER  REOUIREMENTS 

1991  M)  1990  TOTAL  VEHICUS 
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Figure  12 

DISTRIBUTION  OF  HAXIHUN  (RfM)/2  OCTANE  NUNBER  REQUIREMENTS 
1991  TOTAL  TRUCKS  AND  VANS 


bjgwPN  3NViDD  e:  (w+y) 


Figure  13 

DISTRIBUTION  OF  MAXIMUM  (R^)/2  OCTANE  NUMBER  REQUIREMENTS 
1991  TOTAL  TRUCKS  AND  VANS 
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Figure  14 

DISTRIBUTION  OF  NAXINUN  FBRU  FUEL  (RtN)/2  OCTANE  NUMBER  REQUIREMENTS 
1991  AND  1990  TOTAL  TRUCKS  AND  VANS 
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Figure  16 

DISTRIBUTION  OF  NAXINUN  (R^)/2  OCTANE  NUNBER  REQUIREMENTS 
1991  KNOCK  SENSOR  VEHICLES 
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DISTRIBUTION  OF  MAXIMUM  FBRU  FUEL  (FHM)/2  OCTANE  NUMBER  REQUIREMENTS 
1991  AND  1990  KNOCK  SENSOR  VEHICLES 
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APPENDIX  A 


PARTICIPAnNG  LABORATORIES 


Exxon  Res.  &  Engrg.  Co. 
Linden,  NJ 

Mobil  Res.  &  Dev.  Corp. 
Paulsboro,  NJ 

Sun  Company 
Marcus  Hook,  PA 

Texaco  Inc. 

Beacon,  NY 


Chevron  Res.  &  Technology  Co 
Richmond,  CA 

Onocal  Corporation 
Brea,  CA 


BP  Oil  Company 
Cleveland,  OH 


30 


Ford  Motor  Company  16 

Dearborn,  MI 

General  Motors  Research  Labs  30 
Warren,  MI 

Nissan  Res.  &  Dev.  3 

Ann  Arbor ,  MI 

Shell  Canada  13 

Oakville,  Ontario 

Toyota  Motor  Corp.  5 

Ann  Arbor ,  MI 


Amoco  Oil  Company  29 

Naperville,  IL 

Phillips  Petroleum  Co.  7 

Bartlesville,  OK 

Shell  Development  Co.  5 

Houston,  TX 


APPENDIX  B 


membership:  1991  anaixsis  panel 


B-1 


1991  CRC  OCIAMB  NUMBER  REQUIREMENT  SURVEY 

1991  ANALYSIS  PANEL 


Name 


Company 


C.  J.  Bon^s,  Leader 
W.  F.  Biller 
R.  A.  Bouffard 
J.  P.  Graham 
C.  T.  Siambekoe 
J.  P.  Uihlein 
T.  HuBz 


Mobil  Research  and  Development  Corporation 
Consultant 

Exxon  Research  and  Engineering  Company 
Chevron  Research  and  Technology  Company 
Amoco  Oil  Company 
BP  Oil  Company 
Unocal  Corporation 


APPENDIX  C 

DMA  ON  1991/1992 

FUIJ^BOILING  RANGE  REFERENCE  FUELS 


C-1 


TABLE  C>1 


SUPPLIERS*  FUEL  INSPECTIONS 


1991/1992  FBRU  FUELS 


Low-Octane 
Baae  Blend 
RMFD 

377-91/92 


Intermediate- 

Octane 


RMFD 

>78-91/9; 


High-Octane 
Base  Blend 
RMFD 

379-91/92 


Distillation,  "F 
IBP 

10%  Evap. 

30%  Evap. 

50%  Evap. 

70%  Evap. 

90%  Evap. 

End  Point 


RVP,  psi 
Lead,  g/gal. 
Oxidation  Stab. ,  min. 


Aromatics 

Olefins 

Saturates 


Research  Octane  Number 
Motor  octane  Number 
Sensitivity 


97 

85 

97 

141 

113 

136 

172 

151 

184 

191 

195 

232 

213 

245 

254 

317 

336 

290 

437 

412 

386 

7.5 

8.9 

7.3 

0.000 

0.000 

0.000 

1440+ 

1440+ 

1440+ 

11.2 

27.4 

43.9 

8.0 

11.8 

2.4 

80.8 

60.8 

53.7 

75.8 

91.4 

104.2 

72.7 

82.8 

92.6 

3.1 

8.6 

11.6 

C-2 


TABLE  C-2 


OCTAIIB  WCilBBRS  AND  COMPOSITIONS  FOR  1991/1992  FBRU  FUELS 


Research 

Octeme 

RMFD 

Volume  Percent 

RMFD 

RMFD 

Motor 

Octane 

Number 

377-91/92 

378-91/92 

379-91/92 

Number 

Sensitivity 

80 

76.8 

23.2 

— 

75,7 

4.3 

82 

64.2 

35.8 

— 

76.8 

5.2 

84 

51.2 

48.8 

— 

78.0 

6.0 

85 

44.6 

55.4 

™ 

78.6 

6.4 

86 

37.9 

62.1 

— 

79.3 

6.7 

87 

31,1 

68.9 

— 

79.9 

7.1 

88 

24.3 

75.7 

— 

80.5 

7.5 

89 

17.3 

82.7 

— 

81.2 

7.8 

90 

10.3 

89.7 

— - 

81.8 

8.2 

91 

3.3 

96.7 

82.5 

8.5 

92 

— 

96.3 

3.7 

82.8 

9.2 

93 

— 

88.6 

11.4 

83.5 

9.5 

94 

— 

80.9 

19.1 

84.3 

9.7 

95 

— 

73.1 

26.9 

85.0 

10.0 

96 

65.2 

34.8 

85.8 

10.2 

97 

— 

57.2 

42.8 

86.6 

10.4 

98 

— 

49.2 

50.8 

87.3 

10.7 

99 

— 

41.0 

59.0 

88.1 

10.9 

100 

— 

32.8 

67.2 

88.9 

11.1 

101 

— 

24.5 

75.5 

89.7 

11.3 

102 

— 

16.1 

83.9 

90.5 

11.5 

103 

— 

7.7 

92.3 

91.3 

11.7 

1 

C-3 


TABLE  C-3 

SUPPLIERS'  FUEL  INSPECTIONS 
19S1/1S92  FBRSU  POELS 


Intermediate- 

Low-Octane 

Octane 

High-Octane 

Blond 

Base  Blend 

Base  Blend 

RMFO 

RMFD 

RMFD 

380-91/92 

381-91/92 

382-91/92 

Laboratory  Inspection 
Distillation,  ®F 


IBP 

99 

94 

96 

10%  Evap. 

142 

134 

136 

30%  Evap. 

179 

170 

186 

50%  Evap. 

205 

214 

232 

70%  Evap. 

238 

273 

255 

90%  Evap. 

357 

366 

306 

End  Point 

423 

428 

403 

RVP,  psi 

7.7 

7.4 

8.4 

Lead,  g/gal. 

0.000 

0.000 

0.000 

Oxidation  Stab. ,  min. 

1440+ 

1440+ 

1440+ 

Hydrocarbon  Type.  Vol-  \ 

Aromatics 

18.5 

41.1 

50.6 

Olefins 

28.0 

21.4 

1.8 

Saturates 

53.5 

37.5 

47.6 

Research  Octane  Number 

76.3 

91.7 

104.2 

Motor  Octane  Number 

70.4 

80.7 

90.5 

Sensitivity 

5.9 

11.0 

13.7 

C-4 


TABLE  C-4 


OCTANE  WmiBERS  AND  COMPOSITIONS  FOR  1991/1992  FBRSU  FUELS 


Research 

Volume  Percent 

Motor 

Octane 

RMFD 

RMFD 

RMFD 

Octane 

Number 

380-91/92 

381-91/92 

382-91/92 

Number 

Sensitivity 

80 

79.9 

20.1 

— 

72.9 

7.1 

82 

67.0 

33-0 

— 

74.1 

7.9 

84 

53.9 

46.1 

— 

75.4 

8.6 

85 

47.2 

52.8 

— 

76.1 

8.9 

86 

40.4 

59.6 

— 

76.8 

9.2 

87 

33.6 

66.4 

— 

77.4 

9.6 

88 

26.6 

73.4 

— 

78.1 

9.9 

89 

19.6 

80.4 

— 

78.8 

10.2 

90 

12.5 

87.5 

— 

79.5 

10.5 

91 

5.4 

94.6 

80.2 

10.8 

92 

— 

97.8 

2.2 

80.7 

11.3 

93 

— 

89.9 

10.1 

81.5 

11.5 

94 

— 

81.9 

18.1 

82.2 

11.8 

95 

73.8 

26.2 

83.0 

12.0 

96 

— 

65.6 

34.4 

83.8 

12.2 

97 

— 

57.3 

42.7 

84.5 

12.5 

98 

— 

49.0 

51.0 

85.3 

12.7 

99 

— 

40.6 

59.4 

86.1 

12.9 

100 

— 

32.0 

68.0 

87.0 

13.0 

101 

— 

23.4 

76.6 

87.8 

13.2 

102 

— 

14.7 

85.3 

88.6 

13.4 

103 

— 

6.0 

94.0 

89.4 

13.6 
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TABLE  C-5 


SUPPLIERS'  rOKL  INSPECTIONS 
1591/1992  FBROli  FUELS 


Intermediate- 

Low-Octane  Octane  High-Octane 

Base  Blend _ Base  Blend _ Base  Blend 

RMFD  RMFD  RMFD 

383-91/92 _ 384-91/92 _ 385-91/92 


Laboratory  Inspection 
Distillation,  “F 


IBP 

97 

90 

91 

10%  Eyap. 

139 

127 

129 

30%  Eyap. 

160 

154 

162 

50%  Eyap. 

180 

186 

212 

70%  Eyap. 

208 

244 

246 

90%  Eyap. 

311 

331 

285 

End  Point 

425 

422 

380 

RVP,  psi 

7.7 

00 

8.0 

Lead,  g/gal. 

0.000 

0.000 

0.000 

Hydrocarbon  Type.  Vol.  % 

Aromatics 

Olefins 

Saturates 


9.3 

25.0 

37.5 

6.5 

8.5 

0.8 

69.2 

51.5 

46.7 

15.0 

15.0 

15.0 

MTBE.  VQl.  % 
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TABLE  C-fi 


OCTAMB  NUMBERS  AMD  COMPOSITIOWS  POR  1991/1992_FBRqM  FUELS 


Research 

Octauie 

Number 

RMFD 

383-91/92 

Volume  Percent 

RMFD 

384-91/92 

RMFD 

385-91/92 

Motor 

Octane 

Number 

Sensitivitv 

84 

97.2 

2.8 

___ 

79.7 

4.3 

85 

89.2 

10.8 

— - 

80.1 

4,9 

86 

81.2 

18.8 

— 

80.6 

5.4 

87 

73.0 

27.0 

— 

81,1 

5.9 

88 

64.8 

35.2 

— 

81.6 

6.4 

89 

56.4 

43.6 

— 

82.1 

6.9 

90 

48.0 

52.0 

— 

82.6 

7.4 

91 

39.5 

60.5 

— 

83.1 

7.9 

92 

30.9 

69.1 

— 

83.6 

8.4 

93 

22.1 

77.9 

— 

84.1 

8.9 

94 

13.3 

86.7 

— 

84.6 

9.4 

95 

4.4 

95.6 

— - 

85.1 

9.9 

96 

93.6 

6.4 

85.5 

10.5 

97 

— 

84.3 

15.7 

86.3 

10.7 

98 

— 

75.1 

24.9 

87.1 

10.9 

99 

— 

65.8 

34.2 

87.8 

11.2 

100 

— 

56.5 

43.5 

88.6 

11.4 

101 

47.2 

52.8 

89.3 

11.7 

102 

— 

37.9 

62.1 

90.1 

11.9 

103 

— 

28.7 

71.3 

90.8 

12.2 

104 

— 

19.4 

80.6 

91.6 

12.4 

105 

— 

10.1 

89.9 

92.3 

12.7 
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IliTRODUCTIOW 


Th«  1991  program  of  tho  CRC  Light-Duty  Octane  Number  Requirement  Survey  Group 
will  coneist  of  a  survey  of  the  octane  n%unber  requirements  of  1991  model 
domestic  and  imported  vehicles.  For  the  purposes  of  this  program,  the  desig¬ 
nation  "passenger  vehicles"  will  include  passenger  cars,  light-duty  (<8500 
lb/3856  kg  GVW)  pickup  trucks,  and  vans.  Approximately  450  vehicles  will  be 
tested.  Most  of  these  vehicles  will  be  sampled  in  proportion  to  their  rela¬ 
tive  production  or  import  volume,  to  provide  data  from  which  to  estimate  the 
distribution  of  octane  number  requirements  for  the  1991  model  vehicle  popula¬ 
tion  in  the  United  states.  In  addition,  select  models  of  special  interest 
will  be  tested  in  sufficient  numbers  to  estimate  their  requirement  distribu¬ 
tions. 

Knocking  characteristics  will  be  investigated  with  four  series  of  reference 
fuels.  Tank  fuel  knock  will  also  be  evaluated.  Maximum  octane  number  re¬ 
quirements,  whether  at  maximum-throttle  or  part-throttle,  will  be  established 
for  each  vehicle  using  high  sensitivity  unleaded  full-boiling  range  reference 
(PBRSO)  fuels,  average  sensitivity  unleaded  full-boiling  range  reference 
(F8R0)  fuels,  primary  reference  (PR)  fuels,  and  full-boiling  range  unleaded 
MTBE  (FBRUM)  fuels.  If  the  owximum  requirement  is  at  maximum-throttle,  then 
part-throttle  requirements  are  investigated  with  only  FBRO  fuels  of  up  to,  and 
including,  four  octane  numbers  lower  than  the  maximum  requirement. 


II.  OBOORAPHICAL  AREAS 


As  in  previous  years,  the  1991  Survey  will  be  conducted  on  a  nationwide  basis 
for  the  US,  and  will  include  Canada.  Four  geographical  areas  have  been  estab¬ 
lished  for  test  vehicle  assignment  purposes.  Participants  located  in  New 
York,  New  Jersey,  and  Pennsylvania  are  included  in  the  Eastern  Area;  those 
located  in  Ohio,  Michigan,  and  Kentucky  comprise  the  East  Central  Area;  those 
in  Illinois,  Texas,  and  OklahosM  comprise  the  West  Central  Area;  and  Califor¬ 
nia  participants  Mke  up  the  Western  Area.  Canadian  participants  are  assigned 
to  either  the  Bast  or  East  Central  Areas.  Coordinators  for  each  of  the  areas 
are  as  follows; 


Eastern  Area . 

East  Cantral  Area 
west  Central  Area 
Western  Area . 


D.  I.  Hoel 
J.  P.  Uihlein 
D.  A.  Barker 
T.  Wuss 
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Th«  araa  coordinators  will  contact  thair  area  participants  pariodically  ra- 
garding  tha  prograss  of  tha  survay.  To  axpadita  this,  it  is  suggastad  that 
participants  sand  copias  of  all  corraspondanca  concarning  tha  survay  to  tha 
araa  coordinators.  This  program  outlinas  tha  survay  in  broad  tarms.  If  mora 
datailad  information  is  dasirad,  it  is  suggastad  that  tha  participant  contact 
his  araa  coordinator. 


XIX.  V8HXCLBS 


A  total  of  approximataly  420  vahiclas  will  ba  tastad  in  tha  1991  Survay. 
Currant  axparianca  indicatas  %«a  can  axpact  about  14  full  participants  and  S 
partial  participants.  Tha  420-vahicla  total  will  ba  dividad  into  two  groups: 
(1)  tha  statistical  group,  samplad  in  proportion  to  US  car  modal  production  or 
iag»rt  voluma,  and  (2)  salact  modals  of  spacial  intarast.  Approximataly  10  of 
aach  of  thaaa  salact  modals  will  ba  addad  to  thair  statistical  assignmant  in 
ordar  to  provida  an  astimata  of  tha  octana  raquiramant  distribution  of  aach 
andal. 


Tha  dasirad  numbar  of  vahiclas  to  ba  tastad  in  each  category  is  as  follows: 


statistical  Group 

390 

Additional  Salact 

Modal  Group 

Total 

420 

A  datailad  breakdown  of  tha  specific  modals  and  tha  numbar  of  each  modal  to  ba 
tastad  will  ba  circulated  to  the  participants  after  an  astiMte  of  vehicle 
modal  production  has  bean  obtained.  Design  specifications  for  salact  modals 
to  ba  tastad  in  tbs  1991  Survay  are  shown  in  Table  D-I.  Selection  of  these 
vahiclas  has  bssn  based  on  now  or  modifiad  design  characteristics  that  Bd.ght 
have  a  significant  offoet  on  octana  numbar  requirements  and  high  sales  volume 
%rtiieh  allows  individual  troatmont  without  additional  tasting. 

Nharovar  possible,  specific  vehicle  assignments  to  individual  participating 
laboratories  will  ba  made  in  a  pattern  which  tends  to  minimixo  data  bias. 
This  will  ba  accomplished  by  apportioning  cars  of  a  given  nodal  among  the  four 
geographical  areas,  and  subsequently  among  tha  laboratories  within  each  area, 
in  ordar  to  minimise  the  affect  of  non-random  factors  on  the  results  of  tha 
Survay. 
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IV.  FUELS 


A.  Full-Boiling  Ranos  R«fT«nc«  Fuals 

ThrM  full-boiling  rang*  r*f*r*nc*  fu*l  sari**  will  b*  us*d  to  dafin* 
th*  vahicla  octan*  numbar  raquiramants.  The  three  series  will  be  un¬ 
leaded  and  of  varying  sensitivity.  One  series  will  be  comparable  to  the 
average  sensitivity  of  unleaded  commercial  fuels  (FBRO);  another  series 
(FBRSU)  will  be  a  minimum  of  t%io  numbers  higher  in  sensitivity  than  the 
FBRO  fuels;  and  the  third  series  (FBRUM)  will  be  made  by  blending  the 
FBRO  fuels  with  15  volume  percent  MTBE.  Th*  Research  octan*  number 
(RM)  rang*  for  th*  FBRO  and  FBRSO  fuel  series  is  75  to  104.  Th*  Re¬ 
search  octan*  number  of  th*  FBROM  fuel  series  will  range  higher  than  the 

other  fuels  and  will  be  determined  by  the  Fuel  Acceptance  Panel. 

These  fuels  will  be  blended  in  increments  of  tvio  RON  up  to  84,  and  one 

RON  above  84  from  three  base  fuels  for  each  series.  Th*  base  fuels  are 

compounded  from  normal  refinery  gasoline  components.  Limiting  specifi¬ 
cations  for  each  base  fuel  for  each  aeries  are  shown  in  Table  D-II. 
Supplier  inspection  data  are  shovm  in  Table  D-IIZ. 

Research  and  Motor  ratings  will  be  determined  for  incremental  blends  of 
each  fuel  series  by  participants  to  provide  data  for  establishment  of 
blending  curves.  Th*  average  ratings  and  blending  curves  appear  in 
Tables  D-IV  through  D-VZ. 


B.  Primary  Reference  Fuels 

Blends  of  ASTN-grad*  isooctan*  and  normal  heptane  will  be  prepared  in 
two  octan*  number  increments  from  76  to  82,  and  on*  octan*  number  incre¬ 
ments  from  82  to  100. 


C. 


Research  and  Motor  octan*  ratings  will  be  obtained  only  on  gasoline 
samplM  from  th*  tank  of  vehicles  for  which  an  owner's  questionnaire  has 
been  completed  (Attachment  1).  Owner's  Questionnaire  should  be  obtained 
ifi 

a)  vehicle  has  a  regular  driver;  and 

b)  th*  ignition  timing  is  within  *  2°  of  th*  manufacturer's 
specifications. 
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V.  TEST  TECHHIOUB 


All  taats  ar«  to  b«  conductod  using  ths  techniqus  sntltlsd,  "Tochniqus  for 
Ostsnninstion  of  Octsno  Nunbar  Raquirastants  of  Light-Duty  Vshiclss"  (CRC 
Dssignstion  E-15-91).  A  copy  of  this  tschniqus  is  includsd  ss  Attschmsnt  2  to 
this  program.  Octsns  numbar  roquirsmsnt  invsatigstions  sra  to  bs  conductsd  in 
all  vshiclss  undsr  Isvsl  road  conditions.  Any  vshicls  obviously  in  poor 
mschanical  condition  or  with  malfunctioning  amission  control  dsvicss  should 
not  bs  considsrsd  for  tsst  %fork.  Ths  vshiclss  must  havs  a  minimum  of  6000 
dsposit  stilsa  (9656  km) ,  and  prsfsrably  bs  privatsly  ownsd  and  opsratsd.  Data 
with  Isss  than  6000  milsa  will  not  bs  analyzsd.  Vshiclss  orsviouslv  uasd  for 
fusl  road  octans  rating  must  not  bs  smolov^  in  this  survsv. 

Data  should  bs  rsportsd  on  sach  vshicls  tssted,  svsn  though  knock  was  not 
sncountsrsd  on  any  of  ths  fusls. 

Ths  ordsr  in  which  ths  fusls  ars  to  bo  tostsd  is  as  follows: 

1)  Tank  fusl;  4)  PR; 

2)  FBRSO;  5)  FBRUM. 

3)  PBRO; 


VX.  DATA  FORMS 


Ths  tost  rosults  on  sach  vshicls  will  bo  rsportsd  on  Data  Form  0NR5-91  (At- 
tachownt  3).  Copios  of  thsss  forms  will  bs  mailsd  to  all  participants  from 
ths  CRC  offics  with  instructions  for  thoir  uss.  Additional  instructions  ars 
includsd  in  ths  E-15-91  tschniqus. 


VIX.  REPORTXItO  RESULTS 


Ths  original  data  forms  for  sach  vshicls  tsstsd  should  bo  submittod  to  William 
F.  Billor,  68  Yorktown  Road,  East  Brunswick,  Now  Jsrssy  08816,  as  soon  as 
possiblo,  but  not  latsr  than  Octobsr  31.  1991. 


DBtlCII  OTCIFICATIOWS  rOK  1991  SELECT  MODELS 
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TABLE  D-V 


COMPOSITIONS  AND  OCTANE  NUMBERS 
FOR  CRC  lSSl-92  FBRSU  REPERENCE  FUELS 


Research 

_ Volume  Percent - ^ — 

Motor 

Octane 

RMFO  RMFO  RMFD 

Octane 

Humbar  380  381  382  Number  Seneitivitv 


80 

79.9 

20.1 

— 

72.9 

7.1 

82 

67.0 

33.0 

74.1 

7.9 

84 

53.9 

46.1 

— 

75.4 

8.6 

85 

47.2 

52.8 

— — — 

76.1 

8.9 

86 

40.4 

59.6 

76.8 

9.2 

87 

33.6 

66.4 

77.4 

9.6 

88 

26.6 

73.4 

— — 

78.1 

9.9 

89 

19.6 

80.4 

78.8 

9.2 

90 

12.5 

87.5 

— - 

79.5 

10.5 

91 

5.4 

94.6 

— — 

80.2 

10.8 

92 

— — 

97.8 

2.2 

80.7 

11.3 

93 

89.9 

10.1 

81.5 

11.5 

94 

81.9 

18.1 

82.2 

11.8 

95 

73.8 

26.2 

83.0 

12.0 

96 

65.6 

34.4 

83.8 

12.2 

97 

57.3 

42.7 

84.5 

12.5 

98 

—— 

49.0 

51.0 

85.3 

12.7 

99 

— — 

40.6 

59.4 

86.1 

12.9 

100 

— — 

32.0 

68.0 

87.0 

13.0 

101 

23.4 

76.6 

87.8 

13.2 

102 

14.7 

85.3 

88.6 

13.4 

103 

6.0 

94.0 

89.4 

13.6 
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TABUS  D-VI 


COMPOSITIONS  AND  OCTANE  NUMBERS 
POR  CRC  US 1-1992  PBRUM  REFERENCE  FUEL 


Research  _ Volume  Percent  Motor 


Octotne 

RMFD 

RMFD 

Number 

383 

84 

97.2 

2.8 

85 

89.2 

10.8 

86 

81.2 

18.8 

87 

73.0 

27.0 

88 

64.8 

35.2 

89 

56.4 

43.6 

90 

48.0 

52.0 

91 

39.5 

60.5 

92 

30.9 

69.1 

93 

22.1 

77.9 

94 

13.3 

86.7 

95 

4.4 

95.6 

96 

— - 

93.6 

97 

____ 

84.3 

98 

75.1 

99 

— 

65.8 

100 

56.5 

101 

47.2 

102 

____ 

37.9 

103 

____ 

28.7 

104 

— 

19.4 

105 

____ 

10.4 

RMFD 

Octane 

385 

Number 

Senaitivitv 

, 

79.7 

4.3 

— — 

80.1 

4.9 

— 

80.6 

5.4 

— 

81.1 

6.9 

81.6 

7.4 

— — 

82.1 

6.9 

82.6 

7.4 

83.1 

7.9 

83.6 

8.4 

84.1 

8.9 

84.6 

9.4 

— - 

85.1 

9.9 

6.4 

85.5 

10.5 

15.7 

86.3 

10.7 

24.9 

87.1 

10.9 

34.2 

87.8 

11.2 

43.5 

88.6 

11.4 

52.8 

89.3 

11.7 

62.1 

90.1 

11.9 

71.3 

90.8 

12.2 

80.6 

91.6 

12.4 

89.9 

92.3 

12.7 
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Attachment  1 


CRC  OCTANE  NUMBER  REQUIREMENT  SURVEY 

OWNER'S  QUESTIONNAIRE 


OWNER: 

Your  vehicle  is  being  tested  for  fuel  octane  number  requirements  by  a  Coordi¬ 
nating  Research  Council  activity.  To  help  analyze  the  data,  we  would  like  the 
person  who  has  recently  been  driving  the  vehicle  to  answer  the  following 
questions: 


1.  What  grade  of  unleaded  fuel  was  purchased  the  last  two  times? 


Regular 

Mid-Grade 

Premium 


2. 


Has  any  engine  knock  (ping)  been  encountered  with  the  fuel  that  is  now 
in  the  tank? 


Yes 


No 


3.  If  engine  knock  (ping)  has  been  encountered,  did  you 
consider  the  knock  (ping)  objectionable? 


Yes 


No 


Vehicle  Ma)ce  _  License  No. 

Vehicle  Identification  No.  _ 


Company  Testing  Vehicle 
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Attachment  2 


TECHNIQUE  FOR  DETERMINATION 
OP  OCTANE  NUMBER  REQUIREMENTS 

OP  LIOBT-OUTY  VEHICLES 


(CRC  Designation  E- 15-9 I) 


MARCH  1991 
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I.  OBJECTIVE 


This  procedure  establiehee  the  octane  niunber  requirements  of  light-duty  vehi¬ 
cles,  under  defined  test  conditions.  Testing  will  be  conducted  with  a  series 
of  reference  fuels  using  full-throttle  and  part  throttle  accelerations  and 
transient-throttle  maneuvers. 


XI.  OVERVIEW  OP  TEST  PROCEPORE 


R.  Test  Procedure 

The  first  step  in  octane  rating  is  to  determine  the  transmission  charac¬ 
teristics  of  the  vehicle.  This  information  tells  the  driver  what  engine 
speed  and  manifold  vacuum  is  used  to  obtain  the  engine  conditions  needed 
to  measure  octane  requirement.  The  transmission  characteristic  infor¬ 
mation  is  not  part  of  the  octane  requirement  data,  but  is  obtained  as  an 
aid  to  the  driver. 

The  maximum  octane  requirement  of  the  vehicle  is  the  highest  octane 
number  fuel  in  a  fuel  series  which  causes  borderline  knock  in  at  least 
one  engine  condition.  when  the  highest  knocking  fuel  causes  above¬ 
borderline  knock,  the  maximum  octane  requirement  is  intermediate  between 
that  fuel  and  the  next  highest  non-knocking  fuel.  A  maximum  octane 
requirement  is  determined  on  each  of  the  fuel  series.  The  part-throttle 
requirement  on  the  PBRU  fuel  series  is  investigated  and  reported  in  the 
octane  number  interval  up  to  four  numbers  less  than  the  wide-open-throt¬ 
tle  requirement. 


B.  Data  Forms 

Data  Form  ONRS-NY*  consists  of  four  sides:  A,  B,  C,  D.  Side  A  includes 
company  information,  vehicle  data,  weather  data,  knock  data  on  tank 
fuel,  and  the  octane  number  requirement  summary.  Completion  of  the 
octane  number  requirement  summary  is  discussed  in  section  XX.  Side  B 
has  a  table  for  transmission  characteristic  information.  This  informa¬ 
tion  is  located  for  convenient  reference  during  the  octane  rating  proce¬ 
dure.  Side  B  also  has  a  check  list  of  items  to  be  used  during  vehicle 
preparation.  Side  C  is  used  during  the  octane  rating  procedure  to 
record  the  data  from  all  accelerations,  whether  they  give  knock  or  not. 


•NY  ••  current  modal  year 
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Side  0  continues  the  data  from  side  C.  It  also  contains  footnote  refer¬ 
ences  for  the  entire  form  and  space  for  any  comments  the  rater  wishes  to 
make.  If  the  rating  procedure  requires  more  space  for  data  than  is 
provided  in  sides  C  and  0,  additional  C  and  D  sides  should  be  used. 

A  completed  Owner's  Questionnaire  Form  ONRS-MY,  Side  E  should  be  ob¬ 
tained  if  the  vehicle  has  a  regular  driver  and  the  engine  spark  timing 
has  not  been  adjusted  for  testing. 


III.  TEST  PREPARATIOM 

The  vehicle  must  be  prepared  to  operate  as  the  manufacturer  intended,  but  with 
an  auxiliary  fuel  system.  Care  should  be  exercised  when  preparing  the  vehicle 
for  testing  to  ensure  that  the  teat  reflects  normal  operating  conditions. 

A.  Vehicle  Zaspeetlon 

Vehicles  should  be  inspected  to  ensure  that  engine  operation  is 
correct.  A  list  of  required  items  to  check  is  included  on  OMRS- 
MY,  Side  8.  This  list  is  a  guide  only.  Individual  laboratories 
may  choose  to  check  additional  vehicle  characteristics. 

8.  Test  equipment  Installation 

A  calibrated  tachometer  graduated  in  100  rpm  (or  smaller)  incre¬ 
ments  and  capable  of  indicating  engine  speed  from  0-5000  rpm  shall 
be  installed  on  the  vehicle.  Analog  tachometers  are  preferable. 

One  calibrated  vacuum  gauge,  graduated  in  one-half  inch  of  mercury 
(or  ssMller)  increments  and  capable  of  indicating  vacuum  from  0-24 
inches  of  mercury  (0-81  kPa)  shall  be  connected  to  the  intake 
OMnifold.  For  vmhicles  with  turbochargers  or  superchargers,  a 
compound  vaeuum/prossuro  gauge  should  be  used;  the  pressure  side 
of  the  gauge  should  be  capable  of  indicating  pressures  up  to  IS 
poig  (103  kFa). 

An  auxiliary  fuel  system  shall  be  provided  to  supply  test  fuels  to 
the  engine.  Fuel  pressure  and  fuel  line  sise  should  awet  manufac¬ 
turer's  specifications.  Auxiliary  fuel  systems  are  fuel-syatam- 
type-specified  and  instructions  are  given  in  Appendix  A. 

The  vehicle's  evaporative  emission  canister  should  be  disconnected 
and  plugged  at  the  outlet  to  the  engine.  A  slave  canister  that  is 
clear  of  residual  vapor  should  be  installed  on  the  vehicle,  and 
normal  engine  connections  should  be  made.  The  original  vehicle 
canister  must  be  left  in  place,  and  the  line  from  the  tank  must 
raisain  connected  to  it.  Connections  need  not  be  made  bettfeen  the 
slave  canister  and  the  auxiliary  fuel  system. 
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C.  Data  Racording 

Racord  vahicle  idantif ication  number  and  emisaion  control  typa, 
Fedaral,  Altituda,  California,  or  Fifty-State.  Fill  in  headings 
on  Data  Form  ONRS-MY,  Sides  A  and  C.  Ford  emission  calibration 
numbers  are  to  be  recorded. 

Record  basic  spark  timing  before  adjustment  to  manufacturer's 
specifications. 

For  vehicles  with  owner  questionnaire  completed  for  the  ONRS,  a 
sample  of  the  tank  gasoline  shall  ba  withdrawn  for  determination 
of  Research  and  Motor  octane  number  ratings.  If  insufficient  fuel 
is  available,  omit  this  step  and  tank  fuel  observations. 


ZV.  TEST  COWDITIONS 


All  octane  number  requirements  will  be  determined  under  level  road  accelera¬ 
tion  conditions.  Noise  in  the  passenger  compartment  should  be  similar  to 
noise  encountered  during  nontal  road  conditions.  Windows  should  be  closed  or 
sealed,  and  the  radio  should  be  off.  If  testing  is  to  be  conducted  on  a 
chassis  dynamoaeter,  coastdown  and/or  acceleration  data  should  be  used  to 
determine  dynamometer  load  (level  road  conditions). 

Tests  will  be  conducted  in  moderately  dry  conditions,  preferably  at  ambient 
teoiperatures  between  60°F  (16°C)  and  90°F  (32°C).  Tests  should  not  be  con¬ 
ducted  during  periods  of  high  humidity  such  as  prevail  when  rain  is  threaten¬ 
ing  or  during  or  immediately  after  a  rain  storm.  Laboratories  with  control 
capabilities  should  target  for  70°F  (21°C)  air  temperature  and  50  grains  of 
water  per  pound  (7.14  gm/kg)  of  dry  air  whenever  possible.  Record  tempera¬ 
ture,  pressure,  and  humidity  on  the  data  form. 

A  procedure  to  stabilise  vehicle  operating  temperatures  and  to  acclimate  the 
engine  control  system  to  the  test  fuel  is  described  below.  The  warm-up  and 
stabilisation  cycle  should  be  a  replicate  of  the  first  505  seconds  of  the 
Federal  Tmot  Rroeedure  (FTP)  cycle.  It  should  be  initiated  with  the  ignition 
key  in  the  off  position  for  five  seconds.  The  ignition  key  should  be  returned 
to  the  off  position  for  five  seconds  at  the  completion  of  the  warm-up  and 
stabilisation  cycle.  Vehicles  should  be  driven  through  the  warm-up  and  stabi¬ 
lisation  cycle  three  times  in  order  to  achieve  a  ten-mile  warm-up.  The  ini¬ 
tial  vehicle  warm-up  will  be  conducted  with  tank  fuel  if  an  o%mar's  question¬ 
naire  is  present.  Otherwise,  the  initial  warm-up  should  be  conducted  with  a 
non-knocking  hydrocarbon-only  fuel.  Following  the  tank  fuel  rating,  the 
vehicle  should  be  re-stabilised  with  ttra  505-second  cycles  using  a  non-luiock- 
ing  hydrocarbon-only  fuel.  Because  the  stoichiometry  of  the  FBRUM  fuel  is 
significantly  different  from  the  other  test  fuel  series,  the  warm-up  and 
stabilisation  procedure  should  also  be  conducted  bet%«een  the  PR  and  FBRUM 
fuels  series.  A  non-luiocking  FBRUM  fuel  should  be  utilised  for  warm-up  and 
stabilisation.  A  15  volusw  percent  MTBB  and  non-Icnocking  hydrocarbon  bland 
can  be  substituted  for  the  FBRUM  fuel  for  warm-up,  if  fuels  are  short. 
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During  ths  warm-up  period,  the  general  mechanical  condition  of  the  vehicle 
ahould  be  checked  to  enaure  satisfactory  and  safe  operation  during  tost  work. 

Air-conditioned  vehicles  will  be  tested  with  air  conditioner  turned  ON  in  the 
normal  mode,  set  at  a  comfortable  temperature,  with  low  fan. 


V.  FUELS 


Octane  number  requirements  are  determined  using  the  vehicle's  tank  fuel,  and 
four  reference  fuel  series. 

Vehicle  tank  fuel  is  tested  to  obtain  a  preliminary  indication  of  the  vehicle 
octane  nvuaber  requirement.  It  will  also  be  octane-rated  and  data  included  on 
Data  Form  ONRS-MY,  Side  A,  if  an  Owner's  Questionnaire  Form  ONRS-MY,  Side  E 
has  been  completed. 


Octane  nusSier  requiresMnts  are  also  determined  using  four  reference  fuel 
secies.  Two  are  designed  using  typical  refinery  coaqponents  and  are  blended 
from  three  base  blends  in  one  or  two  Research  octane  numbers  (RON)  increments. 

Full-Boiling  Range  Unleaded  (FBRU)  fuels  are  blended  to  a  typical  octane 
sensitivity.  Octane  sensitivity  is  defined  as  the  difference  between  the 
fuel's  RCW  and  Hotor  octane  number  (MON)  ratings. 

Full-Boiling  Range  Sensitive  Unleaded  (FBRSU)  fuels  are  blended  to  a  target 
sensitivity  two  octane  numbers  higher  than  the  FBRU  fuel. 

Full-Boiling  Range  Unleaded  NTBE  (FBRUN)  fuels  are  blended  by  adding  IS  volume 
percent  MTBE  to  the  FBRU  fuels. 

Primary  Reference  (PR)  fuels  coaq>rise  the  fourth  reference  fuel  series  and  are 
a  volume  blend  of  two  components,  isooctane  and  normal  heptane.  PR  fuels  are 
blended  in  one  or  two  octane  number  increments,  and  by  definition  have  sero 
sensitivity.  PR  fuels  are  defined  in  ASTM  D2699  and  D2700  test  procedures. 

Fuels  are  tested  in  a  specific  order.  Tank  fuel  is  tested  first.  The  refer¬ 
ence  fuels  are  tested  in  order  of  descending  sensitivity,  except  for  the  FBRUN 
fuel  which  will  be  tested  last. 
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VI.  DETEHmiiAIIOH  or  AUTOMATIC  TRAMSMISSIOM  CHARACTERISTICS 


Automatic  transmiaalon  vahicles  should  be  tested  with  the  gear  selector  in  the 
top  forward  gear,  normally  found  to  the  right  or  below  neutral;  top  gear 
should  not  be  locked  out  unless  noted  otherwise  by  the  manufacturer.  Trans¬ 
missions  equipped  with  automatic  overdrive  should  be  operated  in  overdrive 
unless  noted  otherwise  by  the  manufacturer.  Transmissions  equipped  with 
power /normal  selection  should  be  operated  in  the  normal  position. 

Do  not  use  brakes,  turn  signals,  or  hazard  flashers  during  accelerations,  as 
these  may  affect  electronic  engine  controls. 

Determine  the  minimum  road  speed  for  converter  clutch  applications  in  each 
gear  by  gentl'a  acceleration  from  the  minimum  speed  to  obtain  the  gear  until 
the  converter  clutch  engages.  Record  manifold  vacuum,  engine  rpm,  and  vehicle 
speed  on  Data  Form  ONRS-MY,  Side  B. 

Obtain  the  transmission  downshift  characteristics  to  define  the  detent  curve 
for  the  gear/converter  clutch  combination. 


1)  Starting  from  a  constant  speed  of  25  mph  (40  kph),  open  the  throt¬ 
tle  until  downshift  occurs.  Observe  manifold  vacuum  and  engine 
rpm. 

2)  Repeat  Step  1  at  higher  vacuums  until  a  vacuum  is  found  which  does 
not  cause  do«mshift.  Record  vacuum  and  rpm. 

3)  Repeat  Steps  1  and  2,  starting,  in  succession,  from  35,  45,  55, 

and  65  mph  (56,  72,  88,  and  105  kph),  and  in  all  available 

goar/converter  clutch  combinations  available  at  each  speed. 


VII.  DRIVIWO  PROCBDURBS 


Octane  number  requirements  will  be  evaluated  under  both  full-throttle  and 
part-throttle  accelerations.  The  vehicles  will  be  evaluated  to  determine  the 
transmission  gear  position  and  throttle  position  of  maxirnius  knock  intensity, 
which  is  the  critical  operating  condition. 
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A.  Nanual  Xransaiaiions 

Accalarationa  will  not  be  mada  in  all  transmisaion  gears.  Accel¬ 
erations  and  critical  vacuvun/pressure  determinations  will  be 
investigated  per  the  following  gear  selection  table: 

S-speed  4th  and  3rd  gears 

4-speed  4th  and  3rd  gears 

3-speed  3rd  and  2nd  gears 

Accelerations  will  start  from  the  lowest  speed  from  which  the 
vehicle  will  accelerate  smoothly  or  2S  mph  (40  kph),  whichever  is 
higher. 

Full-throttle  accelerations  are  made  with  the  throttle  fully 

depressed. 

Part-throttle  accelerations  are  made  with  the  throttle  depressed 
at  least  one  inch  Hg  (3.3  kPa)  higher  than  the  full-throttle 
manifold  vacuum/ pres sure.  Part-throttle  accelerations  start  at 

the  minimum  obtainable  speed  in  the  test  gear  to  70  mph  (113  kph), 
or  until  the  vehicle  ceases  to  accelerate  reasonably.  Part- 
throttle  accelerations  to  measure  vehicle  octane  number  require¬ 
ments  are  performed  at  critical  vacuum/pressures. 

To  obtain  critical  part-throttle  vacuum/pressure,  operate  at 
constant  speed  road  load  at  25,  35,  45,  55,  and  65  mph  (40,  56, 
72,  88,  and  105  kph)  incremental  speeds.  At  each  speed,  move  the 
throttle  from  road  load  vacuum  to  the  positions  described  below: 

For  tiaturally-aspirated  vehicles,  one  inch  Hg  (3.3  kPa) 
above  full-throttle  vacuum; 

For  turbocharged  vehicles,  one  inch  Hg  (0.5  psig  or  3.3  kPa) 
below  maximum  boost. 

The  throttle  movaswnt  from  road  load  to  the  proscribed  position 
should  taka  place  in  approximately  three  seconds.  This  procedure 
is  called  fanning.  If  knocking  occurs  within  any  of  the 
▼acuum/pressure  ranges,  establish  the  manifold  vacuua/prassure 
which  gives  maximum  knock  intensity.  This  is  the  critical 
vacuum/presaura  to  be  used  for  all  subsequent  constant- 
vacuum/prassura  part-throttle  accelerations. 

The  critical  part-throttle  vacuum/pressure  may  be  different  for 
other  fuel  series  and  must  be  reinvestigated  for  each  series. 


Use  of  vehicle  brakes  must  be  avoided. 
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B.  ButoMtic  Xransaiasions 

Accelerations  must  be  made  with  the  selector  in  the  top  forward 
gear,  normally  found  to  the  right  or  below  neutral;  top  gear 
should  not  be  locked  out.  Transmissions  equipped  with  electronic 
overdrive  should  be  operated  in  overdrive.  Transmissions  equipped 
with  power/normal  selections  should  be  operated  in  the  normal 
position. 

Accelerations  will  not  be  made  in  all  transmissions  gears.  Accel¬ 
erations  and  critical  vacuum/pressure  determinations  will  be  done 
as  shown  in  the  following  gear  table.  If  a  particular  gear/lock- 
up  combination  cannot  be  obtained,  it  will  not  be  tested. 

_ Type _  _ Gears  to  be  Tested _ 


4-spaad  with  torque 

4th 

gear. 

converter 

clutch 

engaged 

converter  lock-up 

4th 

gear. 

converter 

clutch 

disengaged 

3rd 

g«»r. 

converter 

clutch 

engaged 

3rd 

gear. 

converter 

clutch 

disengaged 

2nd 

gear. 

converter 

clutch 

disengaged 

4-spaad  without 

4th 

gear 

torque  converter 

3rd 

gear 

lock-up 

2nd 

gear 

3-speed  with  torque 

3rd 

gear. 

converter 

clutch 

engaged 

converter  lock-up 

3rd 

gear, 

converter 

clutch 

disengaged 

2nd 

gear. 

converter 

clutch 

disengaged 

3-spoed  without  torque 

3rd 

gear 

converter  lock-up 

2nd 

gear 

Accelerations  in  each  of  the  transmission  gears  or  gear/converter 
clutch  coadsinations  specified  above  will  start  from  the  minimum 
obtainable  road  speed  and  continue  until  maximum  test  speed  is 
obtained  or,  in  the  case  of  part-throttle,  the  vehicle  ceases  to 
accelerate  reasonably.  Minimum  obtainable  road  speeds  were  estab¬ 
lished  when  automatic  transmission  characteristics  tiere  investi¬ 
gated  in  Section  VI.  Maximum  test  speed  is  70  mph  or  a  road  spaed 
corresponding  to  750  rpm  above  max imum  torque,  whichever  is  lo«#ar. 
If  the  transmissions  downshifts,  abort  and  start  the  acceleration 
again. 
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Full-throttle  accelerations  are  made  with  the  throttle  depressed 
in  the  widest  throttle  position  that  does  not  cause  the  transmis¬ 
sion  to  downshift  or  the  torque  converter  clutch  to  disengage. 
These  accelerations  are  made  following  the  speed-vacuum/pressure 
curves  established  in  Section  VI. 

Part-throttle  accelerations  are  made  with  the  throttle  depressed 
at  least  one  inch  Hg  (3.3  kPa)  higher  than  the  full-throttle 
itanifold  vacuum/ pressure.  Part-throttle  accelerations  start  at 
the  minimum  obtainable  speed  in  the  test  gear  to  70  mph  (113  kph), 
or  until  the  vehicle  ceases  to  accelerate  reasonably.  Part- 
throttle  accelerations  to  measure  vehicle  octane  number  require¬ 
ments  are  performed  at  critical  vacuum/pressures . 

The  critical  part-throttle  vacuum/pressure  investigations  will  be 
conducted  in  the  two  highest  transmission  gear  positions  with  the 
available  combinations  of  converter  clutch  locked  or  unlocked. 
Investigation  of  critical  condition  should  start  with  the  highest 
transmission  gear  with  converter  clutch  engaged.  Begin  from  road 
load  speed  of  25  mph  (40  kph)  or  minimum  obtainable  road  speed  for 
the  gear/ converter  clutch  combination.  Continue  the  investigation 
at  speeds  of  35,  45,  55,  and  65  mph  (56,  72,  88,  and  105  kph),  if 
obtainable. 

At  each  speed,  move  the  throttle  from  the  road-load  vacuum/pres- 
sure  to  the  detent  or  torque  converter  declutch  position  described 
below.  This  throttle  maneuver  should  be  accomplished  in  about 
three  seconds,  and  is  called  fanning. 

1.  For  naturally  aspirated  vehicles,  one  inch  Hg  (3.3  kPa) 
abovei 

a.  detent  vacuum  for  automatic  transmissions  without 
converter  clutches; 

b.  the  minimum  vacuum  at  which  the  converter  clutch 
disengages  for  so-equipped  automatic  transmissions. 

2.  For  turbocharged  vehicles,  one  inch  Hg  or  0.5  psig  (3.3  kPa) 
belowi 

a.  maximum  boost  at  detent  for  automatic  transmissions 
without  convertor  clutches; 

b.  maximum  boost  or  0.5  psig  (3.3  kPa)  above  the  minimum 
vacuum  at  which  the  converter  clutch  disengages  for 
so-equipped  automatic  transmissions. 
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If  knocking  occurs  within  any  of  the  vacuum/pressure  ranges, 
establish  the  manifold  vacuum/pressure  which  gives  maximum  knock 
intensity.  This  is  the  critical  vacuum/pressure  to  be  used  for 
all  subsequent  constant-vacuum/pressure  part-throttle  accelera¬ 
tions. 

The  critical  part-throttle  vacuum/pressure  may  be  different  for 
other  fuel  series  and  must  be  investigated  for  each  series. 

If  knock  is  encountered  during  the  fanning  procedure  but  not 
during  the  constant-vacuum/pressure  part-throttle  accelerations, 
it  should  be  recorded  as  tip-in. 

Ose  of  vehicle  brakes  eust  be  avoided 


VIII.  TEST  PROCEDURE 


A.  Fuel  Changeover 

To  eliminate  contamination  of  the  new  fuel  with  residual  amounts  of  the 
previous  fuel,  fuel-injected  systems  should  be  flushed  once  with  the  new 
fuel  and  carbureted  systems  should  be  flushed  twice.  Fuel-handling 
procedures  for  vehicles  equipped  with  fuel  injection  systems  are  ex¬ 
plained  in  Appendix  A. 

Make  one  full  throttle  acceleration  after  the  fuel  change. 


B.  Determination  of  Knock  Intensity 

Spark  knock  is  the  noise  associated  with  the  autoignition*  of  a  portion 
of  the  fuel-air  mixture  ahead  of  the  advancing  flame  front.  It  is 
recurrent  and  repeatable  in  terms  of  audibility  and  fuel  octane  quality. 
This  includes  knock  occurring  when  going  from  road  load  to  other  operat¬ 
ing  conditions  (e.g.,  tip-in,  etc.) 


*Autoignition<  The  spontaneous  ignition  and  the  resulting  very  rapid 
reaction  of  a  portion  or  all  of  the  fuel-air  mixture.  The  flame  speed 
is  many,  many  times  greater  than  that  which  follows  normal  spark  igni¬ 
tion.  There  is  no  time  reference  for  autoignition. 
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Bordarlina  knock  is  spark  knock  of  lowest  audible  intensity  of  at  least 
three  pings,  and  over  a  range  of  engine  speed  of  SO  rpm  or  more,  all 
being  repeatable  during  subsequent  accelerations  and  being  sensitive  to 
fuel  octane. 

Mo  knock  means  either  no  audible  knock  or  knock  less  than  borderline 
intensity. 

Above-borderline  knock  means  spark  knock  of  greater  audible  intensity 
(louder)  than  borderline  and  sensitive  to  fuel  octane  quality.  Thera  is 
no  restriction  on  number  of  pings. 

Knock-in  is  the  rpm  at  which  knock  is  first  encountered.  Knock-out  is 
the  rpm  at  which  knock  is  last  encountered. 

Maximum  octane  requirements  will  be  established  by  evaluating  the  occur¬ 
rence  of  knock  in  terms  of  knock  intensity:  ”N”  for  none,  "B”  for 

borderline,  and  "A”  for  above  borderline.  Establishment  of  representa¬ 
tive  knock  intensity  for  a  given  fuel  will  be  accomplished  with  a  maxi¬ 
mum  of  three  (3)  rated  accelerations.  Coastdown  time  between  the  and  of 
one  acceleration  and  the  beginning  of  the  next  should  be  consistent  and 
a  minimum  of  twenty  (20)  seconds.  As  defined  below,  the  first  two 
duplicating  accelerations  are  sufficient  with  "N”  and  ”B”  intensity. 

"A*  knock  intensity  must  not  be  maintained  during  an  acceleration.  If 
"A"  knock  intensity  occurs,  back  off  the  throttle  from  detent,  maintain¬ 
ing  "B"  level  knock  by  approaching  the  detent  curve  as  knock  fades.  Do 
not  duplicate  this  acceleration.  Testing  will  continue  with  a  higher 
octane  number  fuel  in  that  series. 


Maximum  OgtiffBT  IhWlhT  Requirement  Determination 


Acceleration  Number 

12  1 

M  N  - 

N  B  N 

N  B  B 

8  N  B 

B  B  - 

B  A  - 

A  -  - 


Representative 
Batina _ 


N 

N 

B 

B 

B 

A 

A 


Xank  Fual 


Knock  on  tank  fual  is  detarmlnad  for  those  ONRS  vehicles  which  have  a 
completed  owner's  questionnaire.  Investigate  for  full-throttle  and 
part-throttle  knock  in  each  of  the  gears  or  gear/converter  clutch  combi¬ 
nations  shovm  in  the  transmission  characteristics  table  in  Section  VI l  A 
and  B.  Record  knock  intensity,  engine  spaed,  and  manifold  vacuum/pres- 
aura  at  each  operating  condition. 


FBSSU,  PR,  and  FBRUN  Fuel  Series 

The  test  procedures  used  for  the  FBRSU,  PR,  and  PBRUM  fuel  series  are 
the  same,  although  the  FBRU  aeries  is  tested  after  FBRSU  and  before  PR. 
The  FBRUM  fuel  series  is  tested  last.  Knock  is  investigated  in  all  fuel 
series  in  each  of  the  gears  or  gear/converter  clutch  combinations  shown 
in  the  transmission  characteristics  table  in  Section  VII  a  and  B. 

Estimate  which  fuel  will  be  just  clear  of  borderline  knock.  For  the 
FBRSU  series,  this  estimate  is  based  on  tank  fuel  information,  while  for 
the  PR  series,  it  is  based  on  data  from  the  FBRSU  and  FBRU  series.  The 
steps  in  determining  the  octane  requirement  of  the  vehicle  on  these  fuel 
■•ries  include  several  decision  points  and  are  illustrated  on  page  30  in 
a  flow  sheet. 


PBRO  Series 

Based  on  the  results  of  testa  on  the  FBRSU  series,  estimate  which  fuel 
will  b*  just  clear  of  borderline  knock.  The  flow  sheet  which  gives  the 
steps  for  octane  rating  a  vehicle  on  FBRU  series  begins  on  page  32. 
Testing  on  the  FBRU  series  Is  siore  extensive  than  testing  on  FBIiSU,  PR, 
OK  FBRUM  series.  If  the  vehicle  Is  full-throttle  limited,  part-throttle 
conditions  are  Investigated  up  to  four  octane  numbers  below  the  full- 
throttle  requlrasMnt. 


IX.  DATA  SUMMARY 


Raw  Data  Entry 

The  purpose  of  the  raw  data  record  is  to  allow  anyone  familiar  with  the 
rating  procedure  to  Independently  determine  the  actual  test  performed. 
The  original  data  will  be  recorded  on  Form  ONRS-HT,  Sides  C  and  D,  which 
is  the  first  and  pennanent  record  of  the  results  of  the  rating.  This 
Mans  that  data  sheets  must  not  be  rewritten  or  typed.  In  case  an  error 
is  Mde,  draw  a  line  through  the  error.  Do  not  erase.  All  fuels  testad 
must  be  recorded  bn  Sides  C  and  0  whether  or  not  knock  ia  encountered. 
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B.  Vhicl*  and  Tmmt  Condition  Pat* 

Vahicle  and  test  condition  data  are  recorded  on  Form  ONRS-MY,  Side  A. 
Many  of  the  data  required  are  further  explained  in  the  footnotes  on  Side 
0.  Care  should  be  taken  to  record  data  in  the  units  printed  on  the 
form  or  using  the  codes  on  the  form  and  explained  in  the  footnotes. 
Special  care  should  be  taken  to  record  the  VIN  correctly,  because  this 
information  is  crucial  to  properly  assigning  the  vehicle  to  the  correct 
Survey  vehicle  code. 

If  knock  is  encountered  on  tank  fuel  in  more  than  one  throttle  and/or 
gear  position,  the  knocking  condition  to  record  is  the  condition  of  most 
intense  knock.  If  maximum-  and  part-throttle  knock  are  of  equal  inten¬ 
sity,  record  the  part-throttle  condition.  If  two  or  more  gear/torque 
converter  conditions  knock  with  equal  intensity,  record  the  highest 
gear/torque  converter  condition.  If  no  knock  are  encountered,  no  fur¬ 
ther  data  are  recorded. 


C.  ffTtillTI 

The  octane  number  requirement  summary  block  is  on  the  bottom  part  of 
Form  ONRS-MY,  Side  A.  The  data  in  this  block  are  derived  from  the 
original  data  on  Sides  C  and  D.  The  summary  block  provides  space  for 
both  maximum-throttle  and  part-throttle  requirements  for  the  maximum 
octane  requirement  for  all  vehicles.  If  both  maximum-throttle  and  part- 
throttle  requirements  have  been  found,  record  both. 

Use  proper  letter  designations  (see  the  footnotes  on  the  data  sheet)  to 
designate!  (1)  requirements  outside  of  the  reference  fuel  limits;  (2) 
FBRU  part-throttle  requirement  more  than  four  numbers  below  maximum;  and 
(3)  all  other  cases  for  which  the  octane  number  requiresient  has  not  bean 
determined.  Note  that  in  the  case  of  a  convarter-clutch-equipped  vehi¬ 
cle,  test  gear  numbers  should  indicate  whether  the  converter  clutch  was 
locked  or  unlocked.  This  should  be  done  for  all  gears.  Note  also  that 
in  the  ease  of  turbocharged  or  supercharged  vehicles,  a  manifold  pres¬ 
sure  above  atmospheric  is  indicated  as  a  negative  number  in  units  of 
psig. 

When  deriving  summary  data  from  the  raw  data,  the  following  guidelines 
shall  be  used. 

1.  If  the  knock  intensity  of  the  highest  reference  fuel  giving  knock 
is  borderline,  the  requirement  shall  be  reported  as  the  octane 
number  of  that  fuel. 
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If  the  knock  intensity  of  the  highest  fuel  giving  knock  is  above 
borderline,  the  requirement  shall  be  reported  as  the  mid-point 
between  the  octane  number  of  the  fuel  giving  knock  and  that  of  the 
next  higher  fuel. 

If  the  octane  number  requirement  in  high  gear  is  equal  to  the 
requirement  in  a  lower  gear,  report  the  highest  gear  data.  Locked 
condition  is  higher  than  unlocked. 

For  part-throttle  requirements,  report  the  data  from  the  critical 
manifold  vacuum/pressure  observations. 


i 
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X.  GLOSSARY  TERMS 

A  >  Above-Borderline  Knock  (see  Section  VIII  B) 

B  >  Borderline  Knock  (see  Section  VIII  B) 

BTOC  «  Before  Top  Dead  Center 

Critical  Manifold  Vacuum/Pressure  *  the  manifold  vacuum/pressure  which  gives 

maximum  knock  intensity  during  a  P/T 
acceleration  (sea  Section  VII) 

Detent  «  Throttle  position  at  any  speed  which  is  at  the  point  of 

incipient  downshift.  (see  Section  VI) 

E6R  Valve  >  Exhaust  Gas  Recirculation  Valve 

PBRU  ■  Full-Boiling  Range  Unleaded  Average  Sensitivity  Fuel  (see 

Section  V) 

FBRSU  *  Full-Boiling  Range  Unleaded  High  Sensitivity  Fuel  (see 

Section  V) 

FBRUM  ■>  Full-Boiling  Range  Unleaded  Average  Sensitivity  (FBRU)  Fuel 

with  IS  volume  percent  MTBE  splash-blended  into  it  (see 
Section  V) . 

F/T  «  Full-Throttle  (see  Section  VII  A) 

Gr/lb  ■  Grains  of  water  per  pound  of  air 

GVH  a  Gross  Vehicle  Weight 

Hg  «  Mercury 

kg  a  kilogram 

Km  a  Kilooeters 

Knock-In  a  the  rpm  at  which  knock  is  first  encountered  (see  Section 

VIII  B) 

Knock-Out  a  the  rpm  at  which  knock  is  last  encountered  (see  Section 

VIII  B) 

kPa  a  kilo  Paschal 

kph  a  kilometers  per  hour 


lb 


pound 


MAX  >  Maximum 

Maximum  Requirement /Maximum  Octane  Number  Requirement  >  the  highest  octane 

number  fuel  in  a  fuel  series  which  causes  borderline 
knock  in  at  least  one  engine  condition  (see  Section  II  A) 


MON 

mph 

N 

ON 

PCV  Valve 

PFI 

PR 

psig 

P/T 

RON 

RPM 

TBI 

TC 


Motor  Octane  Number 
miles  per  hour 

No  Knock  (see  Section  VIII  B) 

Octane  Number 

Positive  Crankcase  Ventilation  Valve 
Port  Fuel  Injection 

Primary  Reference  Fuel  (see  Section  V) 
pounds  per  square  inch  gauge 
Part -Throttle  (see  Section  VII  A) 
Research  Octane  Number 
Revolutions  per  minute 
Throttle-Body  Fuel  Injection 
Torque  Converter 


TOC 


Top  Dead  Center 
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DEFINITIONS  AND  DESCRIPTIONS 

FOR 

OCTANE  TEST  PROCEDURE  GUIDE 


» 

i 


TEST  PROCEDURE  OVERVIEW 


Is  an  Owner  Questionnaire  Filled  Out? 


Rate  Vehicle  on  FBRSU  Fuel,  see  page  33. 
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OCTANE  TEST  PROCEDURE  GUTOE  FOR 
FBRSU,  PR,  AND  FBRUM  FUEL  SERIES 


Goto 
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0-35 


OCTANE  TEST  PROCEDURE 
GUIDE  FOR  FBRU  FUEL  SERIES 


You  HavtQMnd 
F/TandBrtAUdMd 
ThatVchktetoPn' 
Umilcd.  CoBifauM 
F/T  Iiwwdgattoa  , 


^  Yoa  Hitc  Established  die  ' 
F/T  Maxiaaiim  Requirement 
Complete  Data  Sheet  Continue 
^ _ P/T  Investigation  y 


GoTo^ 


P/T  Investigation  For  Vehicles 
With  Maximum  Requirement  at  F/T 


AorB 


f - ^ 

Do  You  Know  Next  Higher  ON 

1  No 

Gists  No  Knock  at  P/T? 

V _ I _ y 

< 


I 


Yes 


Yoa  Hass  Established  die 
P/T  Requirement 


> 
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Investigation  of  Maximum  Requirement 
at  P/T  for  P/T  Limited  Vehicles 


ONRS-91 
Sid*  A 


Company : 

Primary  Contact: 
Orivar: _ 


D'38 

1991  CSC  OCTANE  MMER  REQUIROCKT  SURVEY  -  1991  WOEL  VEHIOIS 

T*st 

_  Oat*: _  Location  (R/C): 


VEHICLE  DATA 

Vehicle  Make: 


Observ.  No. 


Observer; _ 


Veh.  Code: 


Engine  Type;  ''  ' 

Engine  Calibration  (Ford):_ 

Knock  Sensor  (Y/N): _ 

Carburetion  (P/T/1..4): _ 

Transmission  (A/M): _ 


VIN  Digit: _  Owner; 


_ License  Mo. :_ 

Emission  Certification  (F/C/A/B/E):_ 

Displacement  (Liters):  . _ 

No.  of  SpMds: _ 


Spark  Advance  (Oagraaa  BTK)'  At  Racaivad: 


^  '  Induction  (T/S): 

_  Compression  Ratio: _ . _ 

Converter  Clutch  (Y/N); 

At  Tested: 


Air  Conditioning  (Y/N); 

HEATHER  Ambient  Temperature  (*?): _ 

Owner-Operated : 

TAMC  FUEL  DATA  Custcaw  Knock  (Y/N/0): _ 

Knock  Intensity  (N/B/A); 

RPM  9  Max.  Knock  Intensity: 


Odoswter  (Miles); 

Barometer  ("Mq); 

Rental;  Other: _ 

(9) 

_ '  '  Research  Octane  Mo.: _ 

_ Throttle  (M/P): _ 

Man.  Vac.  ("Hg/psig): 


Humidity  (6r/Lb):^__^^__ 

.  Motor  Octane  No.  _ 

Test  Gear  No. 

(13) 


OCTANE  NMEX  MEQUIREICNT  SUMMY 


NNOMM  REguiREKNTS 


Ref 

f 

RPM 

Manifold 

f 

RPM 

Manifold 

Test 

!  neeeercN 

Taet 

tMax. 

Vacuum 

f 

Research 

Test 

9  Max 

Vacuum 

Fuel 

1 _ fiESaJta 

Shc 

Knock 

("Ho/psifll 

1 

Oct.  NO. 

Ght 

KnS£k 

("Mg/pgig) 

’  (15) 

! 

(12) 

(13) 

1 

! 

(15) 

(12) 

(13) 

!  NaKlsaae-Tbrottle  RequirasNnt 

1 

Part-Throttle  Requirement 

FBRSU 

! 

f 

FBRU 

f 

1 

1 

1 

FBRUM 


Sida  3 
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TRANSMISSION  OOMCHIFT  CHARACTERISTICS 

- 1 - 1  - - - - , 

4th  Lockad  Os/ardriva  |  *th  Gaar  |  3rd  Lockad  ! 

_ I _ I _ ! 

j  mph  j  Man.  Vac./psig  |  RPM  |  mph  |  Man.  Vac./psig  |  RW  |  mph  |  Man.  Vac./psig  j  SPw  ] 


Vacuum  Linaa  -  tod  Oend1tl«n  and  Appropriataly  Connactad  _  Crankcasa  Oil  Laval 

Air  Pump  Hoaas  -  Qpod  Condition  and  Appropriataly  Connactad  _  Coolant  Laval 

PCV  Va1va  functioning  ___  Automatic  Transmiaaion  fluid  Laval 


EGR  Valva  -  functioning  ____  Charga  Indicator  Light  or  fluid  Laval  of  3a 
Maatad  Inlat  Air  -  functioning  _____  Carburatad  Engmaa  -  Plug  Fual  Ratum  .-'e 
Antl-diaaaling  aolanold  -  functioning  and  adjuttad  proparly  ____  Diaconnact  fual  Tank  Vant  Lina  at  Vacuum  -a 


Tira  praaaura 


Chack  Fault  Codaa 


ONRS-91 
Sid«  C 


D-40 


Sh««t _ of _ Sh««ts 


1991  CRC  OaMC  NUMER  REQUIROCNT  SURVEY  -  1991  MODEL  VEHICLES 
OOrriMMTICN  SHEET 


Company;  0«t«; 

Vphicl*  Mak«!  Mod«1: _ 

V.I.N.: _ _ Lic»ns«  No. : 

TO  BE  FILLED  IN  BY  CRC;  0bs«rv«t1on  No.: _ - _ 


1  1 

1  Ref«r«nc«  Fu«l  | 

Tast 

T 

1 

1 

- 1 - r 

Throttlaj  Man.  | 

Max.  Knock  Intansity  (10) 

T 

(10) 

- T 

Spaad  Ranga,  RPM  | 

I  1  1 

1  Sorias  1  Ras.  O.N.  | 

No. 

1 

1 

(16)  I  Hg/palflj. 

Aooalaratlon 

"1 

-1 

final 

Knock 

- 1 

Knock  { 

1  1  1 

1 _ 1 _ l_ 

(12) 

1 

_L 

1  (13)  1 

_ 1 _ 1_ 

1  !  2  1  3 

_ 1 _ 1 _ 

1 

Rsting 

In 

_ _  -  -- _ 1 

Out  1 

RW1  of  ; 
Max.  ! 
of 

Inters-tyl 


Sid*  0 
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(1)  R  *  Ro«d;  C  *  Chassis  Oynwiomitar 

(2)  a.g.  V8.  L4,  fi  ^or  Rotary 

(3)  F  «  Fadaral;  C  «  CaliFomiaj 
A  .  AUituda;  8  •  "C"  and  "A" 

E  «  Evarything 

(4)  T  •  Turbochargodj  S  •  Suporehargad 

(5)  Numbar  of  Card.  Vanturis  or  T  for 
throttla  body  mjactloo  or  P  for 
port  Injactlon 

(6)  A  >  Automatic;  M  •  Manual 

(7)  Racord  nufflbar  of  transmission  spaads 

(8)  ♦  -  8T0C:  -  -  ATK 

(9)  Y  *  Yas;  N  ■  No;  0  ■  Objactionabla 

(10)  N  ■  Nona;  8  ■  Bordarllna;  A  ■  Abova  Bordarllna 

(11)  M  •  Maximum  Throttla; 

P  •  Part-Throttia  highar  than 
Maximua-Throttla  Raquiramant 

(12)  If  vahiela  la  aquippad  with  oonvartar 
clutch,  in  addition  to  gaar  nuabor, 
indieata  U  tor  unloetwd  and  L  for 
lockad  (a.g.,  3U) 

(13)  If  booat  praaaura  graatar  than  atmoapharic, 
uaa  Manifold  Praaaura  (paig)  with  minus 
sign  (-);  whan  fanning,  writa  in  "FAN" 

(14)  Appliaa  only  to  kneck>aanaor  vahiclaa. 

(15)  If  ONR  not  boundad  by  taat  fuala, 

L  ■  Laaa  than  lowaat  available  fual; 

H  ■  Highar  than  highaat  aval labia  fual. 

If  part'throttia  raquiraaant  is  graatar 
than  four  mmibora  balow  maximua-throttla 
raquiraaant,  antar  F. 

If  abova  doaa  not  apply  and  ONR  ia  not 
datarminod,  antar  u. 

(16)  Record  M  for  Maximuia>Thrott1a,  P  for  Part- 
Throttia,  or  FAN  If  fanning 
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APPENDIX  A 


PROCEDURE  FOR  SETIZMO  OP  VEHICLES  AND  HANDLING  REFERENCE 
FUELS »  VEHICLES  EQUIPPED  WITH  FUEL  INJECTlCMt 


1.  To  run  octana  raquiramanta  on  fual-injactad  vahiclas,  it  is  nacaaaary  to 
install  an  axtarnal  fual  supply  lin*  with  auxiliary  alsctric  fusl  pump 
from  the  reference  fuel  can  to  the  vehicle  fuel  system  and  an  external 
return  line  back  to  the  reference  fuel  can. 

2.  Thera  are  two  types  of  fual  injection  systems:  throttle-body  injection, 
and  multi-port  injection.  As  a  general  description,  the  systems  will 
contain  the  following  parts: 

Fuel  Tank 

High-  or  Low-Pressure  In-Tank  Fuel  Pump 
Fuel  Supply  Line(s) 

In-Line  Filter (s) 

High-Pressure  Chassis-Mounted  Pump  (not  required  for  all  vehicles) 
Fual  Rail  (to  supply  multiple  injectors  on  port  fuel  injection) 
Fuel-Pressure  Regulator  (integral  on  throttle-body,  on  fuel  rail 
with  multi-port  injection;  controls  pressure  at  the  injectors). 

Depending  upon  the  vehicle's  specific  fuel  system  and/or  tester’s  pref¬ 
erence,  installation  of  the  required  auxiliary  equipment  can  be  accom¬ 
plished  in  a  variety  of  ways. 

3.  The  auxiliary  fuel  supply  line  may  be  installed  anywhere  between  the 
fuel  tank  and  the  inlet  at  the  throttle-body  or  fuel  rail.  The  auxil¬ 
iary  fual  return  line  may  be  installed  anywhere  between  the  fuel- 
prassure  regulator  outlet  and  the  tank. 

4.  After  connections  have  been  broken,  the  fuel  lines  on  the  fuel  tank  aide 
should  be  capped  and  the  vehicle's  pump(s)  disconnected  or  disarmed. 
Alternately,  an  additional  fuel  line  can  be  looped  betvreen  the  supply 
and  return  lines  and  the  vehicle  pufflp(s)  allowed  to  circulate  fual 
directly  back  to  the  fuel  tank.  Caution  should  be  exercised  if  this 
alternate  technique  is  used.  A  high  pressure  will  build  up  in  the  tank 
due  to  the  large  amount  of  vapors  generated. 
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Th«  auxiliary  fuel  supply  system  must  be  capable  of  supplying  fuel  at  a 
pressure  slightly  higher  than  the  maximum  fuel  pressure  required  (at 
wide-open-throttle  on  normally  aspirated  engines  or  at  maximum  manifold 
boost  pressure  on  turbocharged  or  supercharged  engines)  by  the  particu¬ 
lar  vehicle  being  tested.  This  is  to  overcome  any  line  losses  and  thus 
insure  accurate  results.  This  may  be  accomplished  by  using  an  adjust¬ 
able  high-pressure  pump,  or  by  using  a  low-pressure  pump  to  supply  fuel 
to  the  chassis-mounted  high-pressure  pump  if  the  testing  lab  chooses  to 
keep  it  in  the  system.  A  fuel  filter  may  be  rf>^jired  between  the  auxil¬ 
iary  pump  and  the  reference  fuel  can  to  protect  the  pump.  The  fuel 
return  line  should  be  connected  to  a  tee  at  the  auxiliary  pump  inlet. 
The  reference  fuel  can  should  be  vented  to  outside  the  vehicle. 

It  is  possible  to  use  three-way  valves  in  the  fuel  line  between  the  fuel 
pump  and  the  fuel  tank  and  between  the  return  line  and  the  fuel  tank. 
When  used,  the  operator  must  change  the  return  line  valve  to  the  auxil¬ 
iary  fuel  system  while  the  engine  is  shut  down,  to  avoid  building  up 
excessive  pressure  in  the  return  line  which  could  damage  both  the  fuel- 
pressure  regulator  and  injection  pump. 

S.  Whan  changing,  from  one  reference  fuel  can  to  another,  the  following 
steps  should  be  followed: 

a.  Disconnect  fuel  inlet  line  from  reference  fuel  can  and  run  engine 
a  short  time;  do  not  run  out  of  fuel  since  this  will  introduce  air 
into  the  fuel  injection  system  and  excessive  cranking  will  be 
required  to  restart  the  engine. 

b.  With  the  angina  shut  off,  disconnect  the  fuel  return  line  from  the 
auxiliary  pump  inlet  and  connect  it  to  a  slop  can.  Connect  the 
fuel  supply  line  to  the  new  reference  fuel  can  and  run  the  engine 
long  enough  to  purge  the  old  reference  fuel  from  the  system.  The 
time  required  will  be  dependent  upon  length  of  added  fuel  lines, 
but  it  will  be  approximately  30-60  seconds;  approximately  1-2 
quarts  of  fuel  will  be  discarded  to  slop.^^^ 

c.  With  the  engine  off,  connect  the  fuel  return  line  to  the  auxiliary 
poaqi  inlet.  The  vehicle  is  then  ready  to  be  tested. 

d.  WlMn  changing  to  the  next  reference  fuel,  it  is  necessary  to 
repeat  Steps  a,  b,  and  c. 


(1) 


It  is  critical  to  circulate  an  adequate  amount  of  fuel  to  the  slop 
can  to  prevent  reference  fuel  contamination. 
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Fuel  supply  linaa  remain  preasurized  long  after  the  engine  is  shut  off;  be 
sure  to  relieve  the  pressure  before  disconnecting  fuel  lines. 

Use  fuel  lines  designed  for  high  pressure.  They  should  be  rated  for  at  least 
250  pai  working  pressure  and  for  1000  psi  burst  pressure. 

The  engine  and  auxiliary  fuel  pumps  should  be  shut  off  while  changing  from 
auxiliary  to  tank  fuels. 

Purging  procedures  should  be  followed  strictly  to  preclude  reference  fuel 
contamination  or  discarding  more  fuel  than  is  required. 

Vehicle  pufflp(s)  may  be  disarmed  by  use  of  the  inertia  switch  if  so  equipped. 
The  voltage  supplied  to  the  inertia  switch  may  then  be  used  to  povrer  the 
auxiliary  pump.  When  making  these  electrical  connections,  do  not  'splice* 
into  the  wire;  instead,  connect  the  wire  lead  to  the  connector. 

Do  not  disarm  the  vehicle  fuel  pump  by  removing  the  fuse,  since  other  accesso¬ 
ries  may  be  connected  to  the  same  circuit;  instead,  disconnect  the  fuel  pump 
electrical  lead. 

Auxiliary  fuel  return  lines  should  be  of  a  size  larger  enough  to  prevent  a 
build-up  of  back  pressure  which  could  prevent  the  proper  operation  of  the 
pressure  regulator. 

Use  of  the  "rolled  edge"  style  hose  clamps,  such  as  those  made  by  Chrysler,  is 
recoonended  to  prevent  damage  to  fuel  lines. 

Note;  Diagnostic  scanners  should  not  be  used  while  knock  testing. 


APPENDIX  E 

1991  OCnANE  NUMBER  REQUIREMENT  aORVET  DAIA 
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OLOS8ART 
(For  Appaadix  B  Only) 


Vehicla  Type  (TYPE): 

Emission  Certification  (EMCT): 

Knock  Sensor  ( KS ) : 


C  Passenger  car 
T  Light-duty  truck  or  van 

A  Altitude 
B  "C"  and  "A" 

C  California 
F  Federal 
E  Everything 

y  Yes 
N  No 


F/A  System  (F/A  SYS): 


Displacement  (DSP) : 
Transmission  (TRAMS): 


If  single  character: 

T  Throttle-body  fuel  injection 

P  Multiple-port  fuel  injection 

#  Carburetor  where  #  is  no.  venturi 

If  two  characters,  second  character  is  as 

above,  and  first  character  is: 

T  Turbo 

S  Supercharger 

Engine  Displacement  in  liters 

First  character: 

M  Manual  shift 

A  Automatic  shift 


Air  Conditioner  (AIR) : 


Spark  Advance: 


Test  Fuel: 


Second  character  is  number  of  forward  gears 

Y  Yes 

N  No 

*  Before  Top  Center 
-  After  Top  Center 

1  Tank  Fuel 

2  FBRSU 

3  FBRO 

4  PR 

5  FBRUM 
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Octan*  Ntunbar  Raquiramanta: 
(expressed  as  Research  ON) 


Throttle  (THR): 


Gear: 


L  Less  than  lowest  available  ON  for  FBRU,  FBRSU, 
and  FBRUM  fuels  and  less  than  76  for  PR  fuels 

H  Higher  than  highest  available  ON  for  FBRU, 

FBRSU,  and  FBRUM  fuels  and  higher  than  100  ON 
for  PR  fuels 

F  Part-throttle  requirement  greater  than  four 
numbers  below  maximum-throttle  requirement 

M  Maximum 

P  Part 

1-6  Manual  and  Automatic 

L  Tested  in  lockup  (torque  converter  engaged) 


Manifold  Vacuum  (VAC) : 


Inches  Rg,  positive  for  vacuum, 

negative  (-)  for  pressure 


Owner-Reported  Knock  (OVfKNK) : 


Rater-Reported  Noise  Intensity 
(KNINT) 


y  Yes,  Not  Objectionable 
O  Objectionable 
N  No 

N  None 
B  Borderline 
A  Above  Borderline 
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1991  CRC  OCTANE  NUMBER  REQUIREMENT  SURVEY 


VEHICLE  DESCRIPTION 


UEATHER 


OCTANE  NUMBER  REQUIREMENT  DATA 


TANK  FUEL  INFORMATION 


PART-THROTTLE 


T 

E 

F/A  R 

ADVANCE 

F 

c 

G 

U 

V 

M 

e 

A 

u 

E 

E 

K 

08S. 

1  n 

P  C  K 

d 

r 

n 

N 

I 

AS  AS 

ODOM 

AM8 

E 

OCT  A 

OCT  A 

N 

NO. 

E 

T 

S 

s 

DSP  S 

C.R.  R 

RCO  TST 

MILES 

TMP  BAROM 

HUM  L 

NO  R 

RPM 

VAC 

NO  R 

RPM 

VAC 

K 

05-30 

C 

F 

N 

T 

1.0  A3 

9.5  Y 

♦  6*6 

10072 

70  30.00 

27  3 

88.0  3 

3000 

0.5 

F 

2 

89.0  3 

2900 

0.5 

4 

87.0  3 

3000 

0.5 

5 

85.0  3 

2800 

0.5 

41-26 

C 

C 

N 

P 

1.3  A3 

9.7  N 

13891 

67  30.06 

68  3 

90.0  3 

2200 

2.0 

88.0  3 

2300 

6.0 

2 

91.0  3 

2800 

2.0 

4 

87.0  3 

2650 

2.0 

5 

86.0  3 

2600 

2.0 

86.0  3 

2350 

5.0 

47-15 

c 

C 

N 

T 

1.5  MS 

9.2  Y 

«18  *18  24918 

70  30.02 

SO  3 

92.0  4 

2500 

1.0 

91.0  4 

3250 

2.0 

2 

94.0  4 

4000 

1.0 

4 

90.0  4 

1750 

1.0 

5 

89.0  4 

1700 

1.0 

05-16 

c 

F 

N 

T 

1.5  MS 

9.2  Y 

10150 

70  29.70 

24  3 

89.0  4 

2000 

0.5 

F 

N 

2 

90.0  4 

2300 

0.5 

4 

88.0  4 

2200 

0.5 

5 

88.0  4 

2500 

0.5 

07-05 

c 

F 

N 

T 

1.5  A4 

9.2  Y 

♦18  *18 

19307 

70  30.06 

0  3 

88.0  3U  3200 

0.0 

N 

2 

90.0  3U  3400 

0.0 

4 

88.0  2U  4200 

0.0 

5 

87.0  3U  3100 

0.0 

41-24 

c 

C 

N 

T 

1.5  A4 

9.2  Y 

+18  +18 

10850 

68  30.60 

68  3 

90.0  2U  3000 

1.2 

F 

2 

93.0  2U 

3200 

1.2 

4 

87.0  4U  2850 

0.8 

5 

85.0  4U  2900 

0.8 

47-17 

c 

C 

N 

T 

1.5  MS 

9.2  Y 

♦18  +18 

8140 

70  30.15 

SO  3 

94.0  4 

3600 

0.5 

100.0  4 

3650 

4.0 

2 

97.0  4 

3600 

0.5 

4 

92.0  4 

1750 

0.5 

. 

5 

92.0  4 

3500 

0.5 

41-08 

c 

c 

N 

P 

1.5  NS 

9.4  Y 

♦  5  +5 

6338 

61  30.06 

51  3  H  3 

0.2 

103.0  3 

2600 

2.7 

N 

2  H  3 

2600 

0.2 

103.0  3 

2550 

2.6 

4 

H  3 

2450 

0.2 

100.0  3 

2650 

2.4 

5 

H  3 

2250 

0.2 

105.0  3 

2500 

2.8 

60-02 

c 

F 

N 

P 

1.5  N5 

9.3  H  «10  «10 

6017 

72  29.42 

41  3 

89.0  4 

1650 

0.0 

85.0  4 

1600 

2.0 

2 

90.0  4 

1650 

0.0 

H 

5 

89.0  4 

1650 

0.0 

05-17 

c 

F 

N 

P 

1.5  A3 

9.3  Y 

♦  3  +  3  24777 

70  29.30 

28  3 

91.0  2U  3550 

0.5 

F 

N 

2 

91.0  2U  3650 

0.5 

4 

89.0  2U  3500 

0.5 

5 

89.0  2U  3700 

0.5 

08-13 

c 

F 

N 

T 

1.6  A3 

9.5  Y 

♦10  *10 

13199 

73  30.05 

52  3 

93.0  3U  2650 

0.5 

93.0  3U  2600 

2.0 

2 

92.0  3L 

2550 

0.5 

94.0  3U  2600 

2.0 

97.5  87.5  N 


A  M  3U  3300 


97.7  87.9  N 


90.0  3U  2650 
93.0  3U  2600 


93.0  3U  2550 
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1991  CRC  OCTANE  NUHBER  REQUIREMENT  SURVEY 


VEHICLE  DESCRIPTION 


WEATHER  OCTANE  NUMBER  REQUIREMENT  DATA 


TANK  INFORMATION 


MAXIMUM 


PART-THROTTLE 


RATER 


T  SPARK 


T 

E 

F/A  R 

ADVANCE 

F 

G 

G 

Y 

M 

S 

A 

A 

U 

E 

E 

OBS. 

P 

c 

K 

Y 

N 

I 

AS  AS 

XOM 

AMB 

E 

OCT 

A 

OCT 

A 

NO. 

E 

T 

S 

S 

DSP  S 

C.R.  R 

RCD  TST 

MILES 

TMP  BAROM 

HUM 

L 

NO 

R 

RPM 

VAC 

NO 

R  RPM 

VAC 

47-07 

C 

c 

N 

T 

1.6  A4 

9.1  Y 

♦10  +10 

13167 

70  30.09 

50 

3 

88.0 

3L 

2500 

0.6 

88.0 

3L  2500 

2.2 

2 

89.0 

3L 

2500 

0.6 

4 

88.0 

3L 

2500 

0.6 

5 

87.0 

3L 

2500 

0.6 

23-14 

C 

F 

N 

T 

1.6  N5 

8.6  Y 

♦10  ♦lO 

7984 

46  28.71 

24 

3 

92.0 

4 

1400 

0.5 

90.0 

4  1500 

1.5 

2 

92.0 

4 

1500 

0.5 

92.0 

4  1500 

1.5 

4 

91.0 

4 

1800 

0.5 

5 

90-0 

4 

1500 

0.5 

90.0 

4  1450 

1.5 

08-15 

C 

F 

N 

T 

1.6  A3 

8.6  Y 

♦10  +10 

11236 

77  30.23 

74 

3 

88.0 

3L 

2750 

0.8 

84.0 

3U  2450 

2.0 

2 

90.0 

3L 

2550 

0.8 

4 

84.0 

3L 

2700 

0.8 

5 

87.0 

3L 

2600 

0.8 

08-26 

C 

F 

N 

T 

1.6  A3 

8.6  Y 

♦10  +10 

10770 

75  29.85 

58 

3 

85.0 

2U 

3050 

0.7 

82.0 

3U  2300 

2.5 

2 

86.0 

3U 

3100 

1.0 

4 

84.0 

2U 

3200 

0.7 

5 

L 

L 

29-05 

C 

F 

N 

P 

1.6  A4 

9.3  Y 

*7*7 

13336 

74  29.38 

70 

3 

86.0 

3L 

1800 

1.0 

85.0 

3L  1800 

4.0 

2 

86.0 

3L 

1800 

1.0 

4 

86.0  3L 

1800 

1.0 

5 

86.0  3L 

1800 

1.0 

47-05 

c 

c 

N 

P 

1.6  MS 

9.4  Y 

♦10  +10 

19400 

70  30.03 

SO 

3 

92.0  4 

4400 

0.5 

90.0 

4  4450 

1.5 

2 

94.0  4 

4350 

0.5 

4 

91.0 

4 

1500 

0.5 

5 

89.0 

4 

4400 

0.5 

41-19 

c 

F 

N 

P 

1.6  MS 

9.4  Y 

♦10  *10 

18936 

70  30.26 

57  3 

88.0 

4 

2500 

0.4 

F 

2 

91.0 

3 

4600 

0.6 

4 

87.0 

4 

2600 

0.4 

5 

90.0 

4 

2650 

0.4 

07-01 

c 

F 

N 

P 

1.6  A4 

9.5  Y  *10  *10 

9010 

72  30.03 

0 

3 

83.0 

3U 

3700 

1.0 

2 

84.0 

4L 

3200 

1.0 

4 

84.0 

4L 

3500 

1.0 

5 

L 

L 

29-18 

c 

F 

N 

P 

1.6  A4 

9.5  T  ♦lO  ♦10 

14070 

74  29.42 

101 

3 

87.5 

3U 

2300 

0.6 

87.0 

4L  2300 

4.0 

2 

92.0 

4L  2300 

4.0 

4 

87.0 

41 

2400 

0.6 

5 

86.5 

4L 

2400 

0.6 

29-17 

c 

F 

N 

P 

1.6  A4 

9.5  Y 

♦10  ♦lO 

14574 

75  29.42 

99 

3 

86.0 

3U  2300 

4.0 

2 

92.0 

3U  2100 

4.0 

4 

86.0  4L 

2300 

0.6 

5 

84.5 

4L 

2200 

0.6 

08-03 

c 

F 

N 

P 

1.6  A3 

9.5  Y 

♦10  ♦lO  20915 

78  30.20 

48 

3 

87.0 

2U 

3000 

0.5 

86.0 

3U  2350 

4.0 

2 

89.0 

2U 

3050 

0.5 

86.0 

3U  2500 

4.0 

4 

86.0 

2U 

3300 

0.5 

5 

86.0 

3U 

2700 

0.5 

0  K 

U  N  G 

K  OCT  NO  I  T  E 

N  -  N  H  A 

K  RES  MOTR  T  R  R  RPM  VAC 


N  N 


N  N 


N  N 


E-05 


1991  CftC  OCTANE  NUMBER  REQUIREMENT  SURVEY 


VEHICLE  DESCRIPTION 


WEATHER 


OCTANE  NUMBER  REQUIREMENT  DATA 


TANK  FUEL  INFORNA1. 


MAXIMUM 


PART-THROTTLE 


RATER 


SPARK 


T 

E 

F/A 

R 

ADVANCE 

F 

G 

G 

U 

N 

G 

Y 

M 

S 

A 

A 

U 

E 

E 

K 

OCT 

NO 

I 

T 

E 

06S. 

P 

c 

K 

Y 

N 

I 

AS 

AS 

DOOM 

AMB 

E 

OCT 

A 

OCT 

A 

N 

N 

H 

A 

NO. 

E 

T 

S 

S 

DSP 

S 

C.R. 

R 

RCD 

TST 

MILES 

TMP 

BARON 

HUN 

L 

NO 

R 

RPM 

VAC 

NO 

R 

RPM 

VAC 

K 

RES 

MOTR 

T 

R 

R 

08-17 

C 

F 

N 

P 

1.6 

A3 

9.5 

Y 

♦  10 

♦10 

20434 

70  30.34 

57 

3 

87.0 

3U 

2750 

0.6 

86.0 

3U 

2550 

3.0 

2 

88.0 

3U 

2700 

0.6 

88.0 

3U 

2500 

3.0 

4 

86.0 

3U 

2600 

0.6 

5 

87.0 

3U 

2650 

0.6 

29-20 

C 

F 

N 

P 

1.6 

A3 

9.5 

Y 

♦  10 

♦  10 

11955 

74 

29.50 

79 

3 

92.5 

3L 

2800 

0.4 

92.0 

3L 

2600 

6.0 

N 

A 

M  3L 

2 

94.5 

3L 

2500 

6.0 

4 

92.0 

2U 

3000 

0.4 

5 

91.0 

3L 

2000 

0.4 

60-01 

c 

F 

N 

P 

1.6 

A3 

9.5 

Y 

♦  10 

♦  10 

22873 

88 

28.90 

52 

3 

84.0 

3U 

2700 

0.7 

2 

82.0 

3L 

3200 

0.3 

RPM  VAC 


60-03  C  F  H  P  1.6  A3  9.5  r  +10  *10  21699  82  29.78 


41-25  C  C  N  P  1.6  A3  9.5  Y  *10  *10  20561  67  30.04 


41-16  C  C  N  P  1.6  A4  9.5  Y  +10  <-10  16291  70  30.10 


32-12  C  F  M  P  1.8  M5  9.0  Y  *10  *10  11614  70  29.74 


28-03  C  F  N  P  1.8  NS  10.0  Y 


08-30  C  C  N  P  1.8  NS  10.0  Y 


17230  TO  29.76 


10224  70  29.56 


28-13  C  F  N  P  1.8  NS  8.9  Y  *10  *10  1S04S  70  29. 2S 


29-2S  C  F  Y  P  1.8  A3  10.0  Y  *10  +10  15798  72 


4 

5  L 

32  3  90.0  3U  2800  0.6 

2  91.0  3U  2800  0.6 

4  89.0  2U  3700  0.0 

5  87.0  3U  2800  0.6 

68  3  92.0  3U  2700  0.6 

2  92.0  2U  2850  0.6 

4  91.0  3U  2700  0.6 

5  91.0  3U  2700  0.6 

613  85.0  3U  2600  1.6 

2  86.0  3U  2600  1.6 

4  84.0  3U  2600  1.6 

5  8S.0  3U  2550  1.6 

50  3  82.0  4  2100  0.5 

2  83.0  4  2200  0.5 

4  82.0  4  2100  0.5 

5  L 

50  3  93.0  4  1200  0.5 

2  93.0  4  1200  0.5 

4  95. 0  4  1200  0.5 

5  93.0  4  1200  0.5 

44  3  88.0  3  1650  0.5 

2  89.0  3  1700  0.5 

4  58.0  4  2500  0.5 

5  86.0  4  1800  0.5 

50  3  83.0  3  2300  0.2 

2  83.0  3  2400  0.2 

4  83.0  4  2300  0.2 

5  L 
71  3 

2 

4 

5  L 


88.0  3U 

2700 

1.0 

91.0  3U 

2800 

1.0 

90.0  3U 

2400 

3.0 

86.0  3U 

2300 

4.0 

o 

CD 

2600 

4.0 

82.0  4 

2200 

2.0 

83.0  4 

2200 

2.0 

82.0  4 

2100 

2.0 

94.0  4 

1200 

1.5 

94.0  4 

1200 

1.5 

87.0  4 

1800 

2.5 

87.0  4 

1800 

2.5 

80.0  4 

2000 

1.2 

84.0  3 

2500 

8.0 

85.0  3 

2500 

8.0 

81.0  3 

2200 

8.0 

E-06 


1991  CRC  OCTANE  NUMBER  REQUIREMENT  SURVEY 

VEHICLE  DESCRIPTION  WEATHER  OCTANE  NUMBER  REQUIREMENT  DATA  TANK  FUEL  INFORMATION 

MAXIMUM  PART-THROTTLE  RATER 

T  SPARK  0  K 

T  E  F/A  R  ADVANCE  F  G  C  U  N  G 

Y  M  S  A  A  -  U  E  E  K  OCT  NO  I  T  E 

OBS.  P  C  K  Y  N  I  AS  AS  XOM  AMB  E  OCT  A  OCT  A  N  -  N  H  A 


NO.  E  T  S  S  DSP  S  C.R.  R  RCD  TST  MILES  TMP  BAROM  HUH  L 

32-15  CFN  P1.9M5  9.0  Y  +10  +10  22334  70  29.47  50  3 

2 

4 

5 

28- 23  CFN  P  1.9  A4  9.0  Y  13830  70  28.93  50  3 

2 

4 

5 

29- 22  CFN  P  1.9  A4  9.0  Y  +10  +10  14804  72  29.53  63  3 

2 

4 

5 

29-24  CFN  P  1.9  A4  9.0  Y  +10  +10  14364  72  29.47  61  3 

2 

4 

5 

47-12  C  C  N  P  1.9  A4  9.0  Y  16891  70  30.25  50  3 

2 

4 

5 

05-04  CFN  P  1.9  A4  9.0  Y  19675  70  30.02  50  3 

2 

4 

5 

26-01  C  E  N  P  1.9  A4  9.0  Y  15703  0  3 

2 

4 

5 

41-20  CCN  P  1.9  A4  9.0  Y  18151  6231.00  723 

2 

4 

5 

46-06  CEN  P1.9A4  9.0  Y  13221  29.44  75  3 

2 

4 

5 

05-08  CFN  P1.9M5  9.0  Y  14080  70  50  3 

2 

4 

5 

28-15  CFN  P  1.9  A4  9.0  Y  15984  70  29.36  50  3 

2 

4 

5 


NO  R  RPM  VAC  NO  R  RPM  VAC  K  RES  MOTR  T  R  R  RPM  VAC 

88.0  3  4100  1.0  88.0  3  4000  2.0  N  8  P  3  4000  2. 

89.0  3  3950  1.0  89.0  3  4000  2.0 

88.0  3  4000  1.0  88.0  3  4000  2.0 

87.0  3  4000  1.0  87.0  3  4100  2.0 

88.0  3U  2600  0.8  86.0  4L  1400  2.5 

90.0  3U  2600  0.8 

87.0  4L  1400  2.0 

88.0  3U  2600  0.8 

93.0  2U  1.0  93.0  2u  2.0 

96.5  2U  1.0 

90.0  4L  1.0 

93.0  3U  1.0 

95.0  1.0  95.5  2U  2.0 

99.0  2U  2.0 

90.0  41  1.2 

96.0  2U  2.0 

94.0412400  1.0  94.0  4L  1600  5.0  N  92.9  81 .8  8  H  4L  2150 

95.0  4L  2400  1.0 

93.0  4L  1600  1.0 

91.0  4L  1600  1.0 

87.0  2U  3680  0.7  F 

91.0  2U  3500  0.8 

86.0  2U  3300  0.8 

85.0  2U  3500  0.8 

84.0  3U  3400  0.8 

90.0  3U  3200  0.8 

85.0  2U  3750  0.5 

84.0  2U  3450  0.5 

88.0  3U  2300  2.6  86.0  4L  1800  3.8 

88.0  2U  2600  1.8 

87.0  3U  2200  2.6 

85.0  3U  2300  2.6 

89.0  3U  2775  1.0  F  N  N 

91.0  3U  2700  1.0 

87.0  3U  2675  1.0 

86.0  3U  2800  1.0 

92.0  3  3760  2.0  N  92.9  83.3 

93.0  3  3620  0.8 

87.0  3  1080  0.4 

85.0  3  3620  2.0 

89.0  2U  2700  0.5  86.0  4L  1400  2.5 

91.0  2U  2700  0.5 

88.0  4L  1400  1.5 

86.0  4L  1400  1.5 


I 


E-07 


1991  CRC  OCTANE  NUMBER  REQUIREMENT  SURVEY 

VEHICLE  DESCRIPTION  WEATHER  OCTANE  NUMBER  REQUIREMENT  DATA  TANK  FUEL  INFORMATION 


MAXIMUM  PART -throttle 


RATER 


SPARK 


T 

E 

F/A  R 

ADVANCE 

F 

G 

G 

u 

N  G 

U 

E 

E 

K 

OCT  NO  I  T  E 

Y 

M 

S  A 

085. 

1  AS  AS 

ODOM 

AMB 

E 

OCT  A 

OCT  A 

y 

P 

C 

K 

Y  N 

NO. 

E 

T 

S 

S  DSP  S 

C.R.  R  RCD  TST 

MILES 

TMP  8AR0M 

HUM  L 

NO  R 

RPM 

VAC 

NO  R  RPM 

VAC 

K 

RES  MOTR  T  R  R 

23-10 

C 

F 

Y 

P  1.9  M5 

9.5  Y 

19210 

25  28.97 

18  3 

84.0  4 

2300 

0.2 

82.0  4  1800 

1.0 

2 

84.0  4 

2300 

0.2 

4 

84.0  4 

2200 

0.2 

5 

84.0  4 

2300 

0.2 

23-09 

C 

F 

Y 

T  1.9  M5 

9.3  N 

6019 

41  29.02 

23  3 

82.0  4 

1200 

0.2 

82.0  4  1200 

1.0 

2 

82.0  4 

1300 

0.2 

82.0  4  1300 

1.0 

4 

82.0  4 

1200 

0.2 

5 

L 

L 

08-12 

C 

F 

N 

T  2.0  A3 

8.8  Y  ♦  8  ♦  8 

15741 

81  29.75 

67  3 

94.0  2U 

3325 

0.9 

92.0  3U  2550 

4.0 

2 

94.0  3L 

2050 

1.0 

92.0  3U  2600 

4.0 

4 

92.0  3L 

2075 

1.0 

5 

94.0  3L 

2050 

1.0 

08-22 

C 

F 

N 

T  2.0  A3 

8.8  Y  ♦  8  ♦  8 

15931 

72  29.98 

50  3 

94.0  31 

2300 

1.0 

92.0  3U  2450 

5.5 

2 

96.0  2U 

3000 

0.8 

94.0  3U  2450 

5.5 

4 

92.0  3L 

2300 

1.0 

5 

94.0  3L 

2200 

1.0 

23-13 

C 

F 

N 

T  2.0  A3 

8.8  Y  +  8  ♦  8 

10466 

53  29.37 

21  3 

89.0  3L 

2200 

1.0 

85.0  3L  2200 

2.0 

2 

88.0  3L 

2200 

1.0 

4 

88.0  3L 

2200 

1.0 

5 

89.0  3L 

2200 

1.0 

05-22 

C 

F 

N 

T  2.0  A3 

8.8  Y  ♦  8  ♦  8 

14873 

70  29.80 

20  3 

96.0  3L 

2400 

0.8 

95.0  3L  2800 

4.0 

2 

97.0  3L 

2350 

0.8 

97.0  3L  2850 

4.0 

4 

95.0  3L 

2350 

0.8 

5 

95.0  3L 

2350 

0.8 

95.0  3L  2750 

4.0 

29-30 

C 

F 

N 

P  2.0  MS 

9.0  Y  ♦  5  ♦  5 

14939 

71  29.49 

61  3 

89.5  5 

2000 

0.4 

89.5  5  2000 

2.0 

2 

90.5  3 

2000 

0.4 

4 

e 

91.5  5 

1600 

0.4 

05-13 

C 

F-N 

P  2.0  A4 

9.0  r  ♦  5  ♦  5 

9550 

70  30.45 

3 

50  3 

92.0  4 

2500 

0.4 

F 

N 

92.0  82.5  A  M  4 

2 

94.0  4 

2600 

0.4 

4 

89.0  4 

2500 

0.4 

5 

90.0  4 

2720 

0.4 

28-16 

C 

F 

Y 

P  2.0  A4 

9.5  Y  ♦«  *15 

16280 

70  29.10 

SO  3 

L 

L 

2 

L 

L 

4 

76.0  4U  2100 

1.0 

5 

L 

L 

41-10 

C 

F 

N 

P  2.0  A4 

8.5  Y  ♦  5  ♦  5 

16528 

62  30.22 

65  3 

87.0  4L  2250 

0.3 

87.0  4L  2250 

1.3 

2 

87.0  4L 

2300 

0.3 

87.0  4L  2300 

1.3 

4 

86.0  4L  2250 

0.3 

5 

87.0  4L  2300 

0.3 

08-29 

c 

F 

N 

P  2.0  MS 

9.3  Y  *10  *10 

8303 

69  29.90 

38  3 

86.0  3 

2700 

0.5 

88.0  3  1600 

2.0 

N 

95.2  84.6  N 

2 

88.0  3 

3000 

0.5 

89.0  3  3000 

2.0 

4 

86.0  3 

2900 

0.5 

86.0  3  1600 

2.0 

5 

L 

86.0  3  1700 

2.0 

RPM  VAC 


E-08 


1991  CRC  OCTANE  NUMBER  REQUIREMENT  SURVEY 


VEHICLE  DESCRIPTION  WEATHER  OCTANE  NUMBER  REQUIREMENT  DATA 


TANK  FUEL  INFORMATION 


MAXIMUM 


part-throttle 


RATER 


T  SPARK 


T 

E 

F/A  R 

ADVANCE 

F 

G 

G 

Y 

M 

S  A 

A 

U 

E 

E 

OBS. 

P 

c 

K 

Y  N 

I 

AS  AS 

DOOM 

AMB 

E 

OCT  A 

OCT 

A 

NO. 

E 

T 

S 

S  OSP  S 

C.R.  R 

RCO  TST 

MILES 

TMP  BAROM 

HUM 

L 

NO  R 

RPM 

VAC 

NO 

R 

RPM 

VAC 

07-10 

C 

F 

N 

P  2.0  MS 

9.3  Y  +10  *10  2767S 

72  30.12 

72 

3 

88.0  3 

3000 

2 

89.0  3 

3700 

4 

87.0  3 

2800 

5 

87.0  3 

3450 

08-04 

C 

F 

N 

P  2.0  A4 

9.3  Y 

♦10  +10  22145 

77  29.86 

88 

3 

82.0  2U 

2600 

0.6 

80.0 

3U 

2300 

2.0 

2 

82.0  3L 

2550 

0.7 

4 

80.0  3U 

2600 

0.7 

5 

L 

L 

28-21 

c 

F 

N 

P  2.0  A4 

9.3  Y 

♦10  ♦lO 

17004 

70  29.58 

SO 

3 

83.0  4L 

1700 

0.5 

82.0 

4L 

1600 

1.5 

2 

84.0  4L 

1700 

0.5 

4 

82.0  4L 

1700 

0.5 

5 

L 

L 

28-24 

c 

F 

N 

P  2.0  A4 

9.3  Y 

♦10  ♦lO 

7426 

70  29.45 

50 

3 

87.0  4L 

1600 

0.5 

86.0 

4L 

1600 

1.5 

2 

87.0  4L 

1600 

0.5 

4 

85.0  4L 

1600 

0.5 

5 

86.0  4L 

1600 

0.5 

29-29 

c 

F 

N 

P  2.0  A4 

9.3  Y 

♦10  *10 

13195 

72  29.59 

60 

3 

91.0  2U 

3950 

0.8 

88.0 

4L 

1800 

2.0 

2 

93.5  2U  4100 

0.8 

4 

90.0  2U 

2900 

0.8 

5 

90.0  2U 

2900 

0.8 

46-03 

c 

E 

N 

P  2.0  A4 

9.3  Y 

♦10  *10 

19234 

72  29.22 

44 

3 

83.0 

4U 

1600 

2.0 

2 

84.0  4U 

1665 

1.0 

4 

81.0 

4U 

1690 

2.0 

5 

84.0  3U 

2225 

1.0 

47-09 

c  c 

N 

P  2.0  A4 

9.3  Y 

19500 

70  29.93 

SO 

3 

88.5  4L 

1700 

0.6 

89.0 

4L 

1700 

1.5 

2 

89.0  4L 

1750 

0.6 

4 

88.0  2U 

3000 

0.5 

5 

87.0  4L 

1700 

0.6 

28-22 

c 

F 

Y 

P  2.0  A4 

10.8  Y 

15128 

70  29.20 

SO 

3 

L 

L 

2 

L 

L 

4 

77.0  4U 

2550 

0.8 

5 

L 

L 

07-09 

c 

F 

N 

P  2.2  A4 

8.6  T 

♦  6  *  6  13448 

70  30.40 

0 

3 

91.0  4U 

2400 

0.0 

2 

93.0  4L 

1900 

0.0 

4 

86.0  3U 

2800 

0.0 

5 

87.0  3U 

3000 

0.0 

32-06 

c 

F 

Y 

TP  2.2  MS 

7.8  Y 

11341 

70  29.58 

SO 

3 

83.0  3 

4500 

-7.0 

83.0 

3 

4750 

-6.0 

2 

84.0  3 

4200 

-7.0 

84.0 

3 

4500 

-6.0 

4 

82.0  3 

4500 

-7.0 

82.0 

3 

4600 

-6.0 

5  L 

L 

23-21 

c 

F 

N 

T  2.2  MS 

9.0  Y 

6613 

20  29.28 

18 

3 

85.0  4 

2250 

0.5 

86.0 

4 

2250 

2.5 

2 

86.0  4 

2250 

0.5 

86.0 

4 

2250 

2.5 

4 

84.0  4 

1500 

0.5 

85.0 

4 

1500 

2.0 

5  L  L 


0  K 

U  N  C 

K  OCT  NO  I  T  E 

N  -  N  H  A 

K  RES  NOTR  T  R  R  RPM  VAC 

N  N 


N  92.4  83.3 


E-09 


1991  CRC  OCTANE  NUHBEIt  REQUIREMENT  SURVEY 

VEHICLE  DESCRIPTION  UEATHER  OCTANE  NUMBER  REQUIREMENT  DATA  TANK  FUEL  INFORMATION 


MAXIMUM 


PART-THROTTLE 


RATER 


06S. 

NO. 


T  E  F/A 
Y  M  S 
P  C  K  Y 
E  T  S 


T 
R 
A 
N 

S  DSP  S 


SPARK 

ADVANCE 


I  AS  AS  ODOM  AMB  E 

C.R.  R  RCD  TST  MILES  TMP  BAROM  HUM  L 


08-01  C  F  N  T  2.2  A3  9.0  Y 


08-2S  C  F  N  T  2.2  A3  9.0  Y 


47-10  C  C  N  T  2.2  A3  9.0  Y 


05-19  C  F  N  T  2.2  A3  9.0  Y 


05-24  C  F  N  T  2.2  A3  9.0  Y 


9636  72  30.01 


8020  74  29.74 


20540  70  30.04 


58  3 
2 

4 

5 

83  3 
2 

4 

5 

50  3 
2 

4 

5 

6275  70  30.00  41  3 
2 

4 

5 

15250  70  29.90  18  3 
2 

4 

5 

05-15  C  F  N  P  2.2  M5  8.8  Y  *15  *15  10795  70  30.10  31  3 

2 

4 

5 

05-21  C  F  M  P  2.2  M5  8.8  Y  +15  +15  18960  70  30.30  20  3 

2 

4 

5 

28- 11  C  F  N  P  2.2  A4  8.8  Y  *15  *15  15628  70  29.40  50  3 

2 

4 

5 

29- 11  C  F  N  P  2.2  A4  8.8  T  *15  *15  16025  74  29.50  63  3 

2 

4 

5 

29-16  C  F  N  P  2.2  A4  8.8  Y  *15  *15  14800  74  29.30  82  3 

2 

4 

5 

40-09  C  F  N  P  2.2  A4  8.8  Y  *15  *15  10229  32  29.24  10  3 

2 

4 

5 


0 

K 

6 

G 

w 

N  G 

E 

E 

K 

OCT  NO  1  T  E 

OCT  A 

OCT  A 

N 

-  N  H  A 

NO  R  RPM 

VAC 

NO  R  RPM 

VAC 

K 

RES  MOTR  T  R  R 

90.0  3L  1550 

2.0 

88.0  3L  1550 

6.0 

90.0  3L  1600 

2.0 

90.0  3U  2050 

9.0 

89.0  3L  1700 

2.0 

90.0  3L  1600 

2.0 

93.0  3L  1900 

2.0 

93.0  3L  1650 

4.5 

N 

95.2  84.6  N 

93.0  3L  1650 

2.0 

95.0  3L  1650 

4.5 

89.0  3L  1700 

2.0 

92.0  3L  1850 

2.0 

92.0  3L  1600 

4.5 

94.0  2U  3500 

1.0 

101.0  3L  1600 

8.0 

96.0  2U  4000 

1.0 

102.0  3L  1900 

8.0 

90.0  3L  2000 

1.0 

93.0  2U  4500 

1.0 

100.0  3L  1600 

8.0 

92.0  3L  1700 

2.0 

F 

N 

93.8  81.6  8  M  3U 

93.0  3U  2800 

1.0 

91 .0  3L  1950 

2.0 

91.0  3L  1700 

2.0 

90.0  3L  2100 

2.0 

87.0  3L  2200 

4.0 

92.0  3L  2200 

2.0 

88.0  3l  2150 

2.0 

89.0  3l  2000 

2.0 

89.0  3  3900 

0.5 

F 

N 

92.9  81.3  N 

91.0  3  3750 

0.5 

89.0  3  2300 

0.5 

88.0  3  2700 

0.5 

92.0  4  3200 

0.5 

F 

N 

94.4  83.6  N 

93.0  3  3750 

0.5 

89.0  4  2550 

0.5 

89.0  3  3900 

0.5 

89.0  2U  5100 

0.5 

84.0  3U  2400 

1.5 

91.0  2U  5100 

0.5 

87.0  2U  5100 

0.5 

88.0  2U  5100 

0.5 

93.5  2U  4800 

0.6 

94.0  3L  3700 

1.6 

97.5  2U  4800 

0.6 

87.5  4L  2500 

0.6 

95.0  2U  5000 

0.6 

88.0  4L  2700 

0.6 

87.5  4L  2400 

1.6 

94.5  2U  5000 

0.6 

85.0  41  3000 

0.6 

85.0  4L  2400 

0.6 

90.5  2U  4300 

0.0 

86.0  3U  3000 

2.0 

93.5  2U  4600 

0.0 

RPM  VAC 


1 


E-10 


T 

Y 

OBS.  P 
NO.  E 


40-10  C 


47-16  C 


41-21  C 


41-01  C 


32-16  C 


28-09  C 


40-05  C 


40-06  C 


46-02  C 


05-03  C 


C 


1991  CRC  OCTANE  NUMBER  REQUIREMENT  SURVEY 


VEHICLE  DESCRIPTION 


WEATHER 


OCTANE  NUMBER  REQUIREMENT  DATA 


TANK  FUEL  INFORMATION 


MAXIMUM 


PART-THROTTLE 


RATER 


SPARK 


E 

F/A  R 

ADVANCE 

F 

G 

G 

U 

M 

S  A 

A  - 

U 

E 

E 

K 

C  K 

Y  N 

I  AS  AS 

DOOM 

AMB 

E 

OCT  A 

OCT  A 

N 

T  S 

S  OSP  S 

C.R.  R  RCD  TST 

MILES 

TMP  BAROM 

HUM 

L 

NO  R  RPM 

VAC 

NO  R 

RPM 

VAC 

K 

F  N 

P  2.2  A4 

8.8  Y  *15  *15 

10285 

32  29.94 

10 

3 

90.0  2U  4200 

0.0 

86.0  3U  3000 

2.5 

2 

94.0  2U  4500 

0.0 

6 

c 

87.0  2U  4000 

0.0 

C  N 

P  2.2  A4 

8.8  Y  *15  +15 

12400 

70  30.10 

50 

3 

3 

95.0  4U  3000 

0.5 

93.5  4U  3000 

1.5 

N 

2 

96.0  4U  3000 

0.5 

4 

90.0  4U  2600 

0.5 

5 

92.0  4U  2600 

0.5 

C  N 

P  2.2  A4 

8.8  Y  *13  *15 

8062 

67  29.93 

68 

3 

90.0  3U  2600 

0.8 

F 

2 

92.0  2U  4000 

0.6 

4 

86.0  3U  3600 

0.8 

5 

86.0  3U  3900 

0.8 

C  N 

P  2.2  M5 

9.5  Y 

6152 

70  30.22 

55 

3 

94.0  4  3000 

0.4 

92.0  4 

3000 

1.5 

2 

95.0  4  3000 

0.4 

6 

93.0  6  3000 

0.4 

5 

96.0  6  3000 

0.4 

F  N 

P  2.3  A4 

9.2  Y  *10  +10  14059 

70  29.61 

SO 

3 

89.0  6L  2200 

1.0 

89.0  4L 

1950 

2.0 

N 

2 

90.0  6L  2250 

1.0 

90.0  4L 

2000 

2.0 

6 

88.0  4L  2300 

1.0 

88.0  4L 

2000 

2.0 

5 

88.0  6L  2200 

1.0 

88.0  4L 

1950 

2.0 

F  N 

P  2.3  A4 

9.2  Y  *10  *10 

16524 

70  29.03 

50 

3 

91.0  2U  2700 

0.5 

89.0  4L 

1700 

3.0 

2 

93.0  2U  4100 

1.0 

6 

89.0  2U  2700 

0.5 

5 

88.0  2U  2700 

0.5 

F  N 

P  2.3  A3 

9.0  Y  +15  *15 

10199 

46  29.97 

40 

3 

92.5  2  3500 

0.0 

89.0  3 

3000 

2.5 

2 

92.0  3  3200 

0.0 

6 

C 

91.0  3  3200 

0.0 

F  N 

P  2.3  A3 

9.0  y  ♦»  *15 

10232 

66  29.97 

9 

60  3 

92.0  2  3200 

0.0 

F 

2 

92.5  2  3200 

0.0 

6 

89.0  2  3300 

0.0 

5 

91.0  2  3500 

0.0 

E  N 

P  2.3  A3 

9.0  y  *15  *15 

10870 

70  28.70 

0 

3 

91.0  3  2950 

1.0 

F 

N 

2 

92.0  3  2845 

1.0 

6 

87.0  3  2650 

1.0 

5 

88.0  3  2825 

1.0 

F  N 

P  2.3  A3 

9.0  Y 

16500 

70  29.82 

50 

3 

88.0  3  2750 

0.4 

F 

2 

91.0  2  4200 

0.8 

6 

86.0  3  2800 

0.3 

5 

86.0  3  2670 

0.6 

C  N 

P  2.3  A3 

9.0  Y  *15  *15  18521 

79  30.06 

65 

3 

86.0  3  26(X) 

1.6 

85.0  3 

2100 

3.0 

2 

88.0  3  2350 

1.4 

6 

86.0  3  2650 

1.4 

5 

85.0  2  2800 

1.0 

K 

N  G 

OCT  NO  I  T  E 

-  N  H  A 


93.0  82.0  A  H  4U  2800  0. 


90.6  83.3  N 


41-22 


E-11 


1991  CRC  OCTANE  NUMBER  REQUIREMENT  SURVEY 


VEHICLE  DESCRIPTION 


UEATHER  OCTANE  NUMBER  REQUIREMENT  DATA 


TANK  FUEL  INFORMATION 


MAXIMUM 


PART-THROTTLE 


RATER 


OBS. 

NO. 


32-05 


40-11 


40-12 


28-17 


08-19 


05-27 


05-10 


62-01 


26-03 


08-20 


T  SPARK 


T 

E 

F/A  R 

ADVANCE 

F 

G 

G 

Y 

N 

$  A 

A 

U 

E 

E 

P 

C 

K 

Y  N 

I 

AS  AS 

OOOM 

AMB 

E 

OCT 

A 

OCT 

A 

E 

T 

S 

S  DSP  S 

C.R.  R 

RCD  TST 

NILES 

TMP  BAROM 

HUM 

L 

NO 

R 

RPM 

VAC 

NO 

R 

RPM 

VAC 

C 

F 

N 

P  2.3  A3 

9.0  Y 

♦10  +10 

10124 

70  29.71 

50 

3 

91.0 

2 

4600 

1.0 

89.0 

3 

3600 

2.0 

2 

92.0 

2 

4500 

1.0 

90.0 

3 

3600 

2.0 

4 

91.0 

2 

4600 

1.0 

89.0 

3 

3600 

2.0 

5 

90.0 

2 

4650 

1.0 

88.0 

3 

3550 

2.0 

C 

F 

Y 

P  2.3  A3 

9.5  Y 

10746 

46  29.97 

21 

3 

89.0 

3L 

1800 

1.0 

89.0 

3L 

2200 

2.0 

2 

89.0 

3L 

1800 

1.0 

H 

5 

87.0 

3L 

1800 

1.0 

c 

F 

Y 

P  2.3  A3 

9.5  Y 

10890 

46  29.97 

21 

3 

88.0 

2U 

4300 

0.0 

86.0 

3L 

1800 

6.0 

2 

A 

90.0 

2U 

4300 

0.0 

H 

5 

86.0 

3L 

1800 

0,0 

c 

F 

Y 

P  2.3  M5 

10.0  Y 

16152 

70  29.20 

50 

3 

86.0 

3 

1700 

0.5 

84.0 

4 

1300 

1.5 

2 

86.0 

4 

2100 

0.5 

4 

84.0 

4 

2300 

0.5 

S 

84.0  4 

1900 

0.5 

L 

c 

F 

Y 

P  2.3  A3 

9.5  Y 

6168 

78  29,82 

57  3 

L 

80.0 

3U 

1775 

11.0 

2 

L 

86.0 

3U 

1800 

11.0 

4 

78.0 

2U 

2800 

0.5 

76.0 

3U 

1850 

10.0 

5 

L 

L 

c 

F 

N 

P  2.3  A4 

9.8  Y 

11108 

70  29.70 

33 

3 

95.0 

3 

2850 

0.5 

93.0 

3 

2000 

3.5 

2 

96.0 

2 

3100 

0.5 

4 

94.0 

3 

2800 

0.5 

5 

94.0 

3 

2600 

0.5 

c 

F 

N 

P  2.4  A4 

9.0  Y 

♦  5*5 

10634 

70  30.55 

50 

3 

101.0 

4 

2350 

6.0 

2 

97.0 

4 

2580 

1.0 

98.0 

4 

2170 

4.0 

4 

93.0 

4 

2640 

1.0 

5 

99.0 

4 

2200 

6.0 

c 

F 

N 

P  2.4  A4 

8.6  Y 

♦12  *15 

16375 

82  29.20 

34 

3 

95.0 

3L 

2300 

1.7 

92.0 

3L 

2400 

2.0 

2 

A 

96.0 

31 

2400 

1.5 

5 

94.0 

3U 

2200 

1.2 

c 

E 

N 

P  2.4  A4 

8.6  Y  «15  *15 

18256 

88  29.80 

0 

3 

95.0 

4U 

2350 

0.3 

95.0 

4U 

2100 

4.4 

2 

96.0 

4U 

2050 

0.3 

96.0 

4U 

2000 

4.4 

4 

96.0 

4U 

2100 

0.3 

96.0 

4U 

2100 

4.4 

5 

96.0 

4U 

2200 

0.3 

96.0 

4U 

2250 

4.4 

c 

F 

N 

T  2.5  A3 

8.9  Y 

♦12  *12  26090 

72  30.00 

50 

3 

91.0 

2U  2200 

0.8 

92.0 

3U 

1900 

5.0 

2 

91.0 

3U  2100 

1.8 

92.0 

3U 

1900 

5.0 

4 

90.0 

2U  2150 

0.8 

90.0 

3U 

1950 

5.0 

5 

93.0 

3U  2100 

1.8 

c 

A 

N 

T  2.5  A3 

8.9  Y 

♦12  *12 

23618 

72  29.52 

54 

3 

86.0 

3l  2000 

1.6 

84.0 

3U 

1850 

3.0 

2 

87.0 

3U  2150 

1.5 

4 

85.0 

2U  2100 

0.7 

82.0 

3U 

2100 

3.0 

5 

84.0  3l 

2050 

1.6 

0  K 

U  NO 

K  OCT  NO  I  T  E 

N  -  N  H  A 

K  RES  MCTR  T  R  R  RPM  VAC 


Y  92.4  82.5  A  P  4 


08-24 


E-12 


T 

Y 

OBS.  P 
NO.  E 


28-19  C 


29-04  C 


29-28  C 


41-14  C 


28-20  C 


05-28  C 


47-06  C 


28-26  C 


05-20  C 


41-06  C 


23-26  C 


1991  CRC  OCTANE  NUMBER  REOUIREI^NT  SURVEY 

VEHICLE  DESCRIPTION  HEATHER  OCTANE  NUMBER  REQUIREMENT  DATA  TANK  FUEL  INFORMATION 


MAXIMUM 


PART- THROTTLE 


RATER 


T 

SPARK 

E 

F/A  R 

ADVANCE 

e 

G 

G 

M 

S  A 

A 

u 

E 

E 

C  K 

Y  N 

I 

AS  AS 

WOM 

AMB 

E 

OCT 

A 

OCT 

A 

T  S 

S  DSP  S 

C.R.  R 

RCO  TST 

NILES 

TMP  BAROM 

HUM  L 

NO 

R  RPM 

VAC 

NO 

R  RPM 

VAC 

F  N 

T  2.5  A3 

8.9  Y 

♦12  *12 

17003 

70  29.49 

50  3 

86.0  3L  1700 

1.5 

85.0 

3L  1700 

2.5 

2 

87.0 

3L  1700 

1.5 

4 

86.0 

3L  1600 

1.5 

5 

85.0 

3L  1700 

1.5 

F  N 

T  2.5  A3 

8.9  Y 

♦12  ^12 

20339 

74  29.62 

56  3 

89.0 

3L  2700 

1.0 

88.0 

3L  2500 

2.0 

2 

92.0 

3U  2800 

1.0 

4 

88.0 

3L  2300 

1.0 

5 

87.5 

2U  2100 

1.0 

F  N 

T  2.5  A3 

8.9  Y 

♦12  ^12 

14669 

72  29.75 

60  3 

88.0 

3U  3000 

1.0 

87.0 

3L  2000 

2.0 

2 

91.0 

2U  2400 

1.0 

4 

89.0 

3l  2000 

1.0 

5 

88.0 

3U  2000 

1.0 

C  N 

T  2.5  A3 

8.9  Y 

♦10  ^12 

16994 

57  30.45 

58  3 

91.0 

3U  2450 

2.0 

88.0 

3U  2100 

3.4 

2 

93.0 

3U  2200 

2.0 

4 

88.0 

3U  2300 

2.0 

5 

91.0 

3U  2250 

2.0 

F  Y 

TP  2.5  A3 

7.8  Y  *12  *12 

15657 

70  29.36 

50  3 

91.0 

2U  2800 

4.0 

88.0 

3L  2000 

2.0 

2 

91.0 

2U  2800 

4.0 

4 

91.0 

2U  2800 

4.0 

5 

91.0 

2U  2700 

4.0 

F  N 

T  2.5  A3 

8.9  Y 

♦12  ^12 

9379 

70  30.10 

30  3 

87.0 

2U  2200 

0.8 

F 

2 

88.0 

2U  2250 

0.8 

4 

86.0 

2U  2200 

0.8 

5 

86.0 

2U  2150 

0.8 

C  N 

T  2.5  A3 

8.3  Y 

9392 

70  30.23 

50  3 

99.0 

3L  1900 

10.0 

2 

102.0 

3L  1900 

10.0 

4 

86.0 

3U  2750 

0.8 

84.0 

3L  1900 

10.0 

5 

99.0 

3L  1900 

10.0 

f.H 

T  2.5  A3 

8.3  Y 

14921 

70  29.12 

50  3 

93.0 

30  1925 

2.5 

93.0 

3U  2000 

8.0 

2 

97.0 

3U  1925 

2.5 

97.0 

3U  2000 

9.0 

4 

84.0 

2U  2600 

1.5 

5 

90.0 

3U  1925 

2.5 

90.0 

3U  2000 

9.0 

F  N 

T  2.5  A3 

8.3  Y 

13303 

TO  30.00 

37  3 

95.0 

3U  2250 

5.0 

2 

95.0 

3L  2050 

3.0 

97.0 

3U  2250 

5.0 

4 

94.0 

3U  2250 

5.0 

5 

94.0 

3U  2200 

5.0 

C  N 

T  2.5  A3 

8.3  Y 

15516 

62  30.30 

52  3 

103.0 

^  2700 

1.4 

103.0 

3U  2500 

3.0 

2 

103.0 

3U  2800 

1.4 

103.0 

3U  2550 

3.4 

4 

100.0 

3U  2500 

1.4 

100.0 

3U  2600 

2.8 

5 

105.0 

3U  2650 

1.4 

105.0 

3U  2600 

3.2 

F  N 

T  2.5  A3 

8.3  Y 

14594 

40  29.20 

22  3 

91.0 

3U  3300 

0.5 

F 

2 

92.0 

3U  3300 

0.5 

4 

86.0 

3U  3300 

0.5 

5 

88.0 

3U  3300 

0.5 

0  K 

U  NO 

K  OCT  NO  I  T  E 

N  -  N  H  A 

K  RES  MOTR  T  R  R  RPM  VAC 


N  92.2  81.1  AM  3L  2000  3.0 


E-13 


1991  CRC  OCTANE  NUMBER  REQUIREMENT  SURVEY 

VEHICLE  DESCRIPTION  WEATHER  OCTANE  NUMBER  REQUIREMENT  DATA  TANK  FUEL  INFORMATION 


MAXIMUM  part-throttle 


RATER 


T  SPARK  0  K 

T  E  F/A  R  ADVANCE  F  C  G  U  N  C 

Y  M  S  A  A  -  U  E  E  K  OCT  NO  I  T  E 

08S.  P  C  K  Y  N  I  AS  AS  ODOM  AM8  E  OCT  A  OCT  A  N  -  N  H  A 

NO.  E  T  S  S  DSP  S  C.R.  R  RCD  TST  MILES  TMP  BAROM  HUM  L  NO  R  RPM  VAC  NO  R  RPM  VAC  X  RES  MOTR  T  R  R  RPM  VAC 


05-02  C  F  Y  P  2.5  A4  9.0  Y  *10  *10  15757  70  30.22  50  3  91.0  2U  3300  0.5  F 

2  93.0  2U  3300  0.5 

4  88.0  3U  2500  1.0 

5  86.0  3U  2960  1.0 

41-02  C  C  Y  P  2.5  A4  9.0  Y  8679  70  30.24  54  3  94.0  4l  2500  0.6  F  N  93.0  83.0  N 

2  95.0  4L  2500  0.6 

4  91.0  41  2500  0.6 

5  95.0  4L  2500  0.6 

07-08  C  F  N  P  3.0  A4  8.9  Y  4324  68  30.48  25  3  87.0  4l  1950  N  N 

2  87.0  4L  2000 

4  86.0  4L  2000 

5  87.0  4L  2050 

40-07  C  F  N  P  3.0  A4  8.9  Y  «12  *12  10339  45  29.93  35  3  86.0  4L  0.0  84.0  4L  2.5 

2  88.0  3U  0.0 

4  86.0  4l  0.0 

5 

40-08  C  F  N  P  3.0  A4  8.9  Y  *12  *12  10345  45  29.90  35  3  86.0  3U  0.0  84.0  3U  3.0 

2  88.0  3U  0.0 

4  85.0  3U  0.0 

5  84.0  3U  0.0 

05-23  C  F  N  P  3.0  A4  9.3  Y  17186  70  30.10  27  3  90.0  4U  1350  0.5  89.0  4U  1250  5.0 

2  91.0  4U  1350  0.5 

4  89.0  4U  1300  0.5 

5  89.0  4U  1500  0.5 

28-10  CFN  P  3.0  A4  9.3  Y  *10  *10  15534  7029.20  503  88.0  4U  1000  0.8  86.0  4U  1000  1.8 

2  86.0  4L  1200  0.8 

4  88.0  4U  1000  0.8 

5  88.0  4U  1000  0.8 

28-27  CFN  P  3.0  A4  9.3  Y  10547  70  29.20  50  3  89.0  3U  2300  0.5  87.0  4L  1400  3.0 

2  90.0  3U  2700  0.5 

4  89.0  2U  1400  0.5 

5  89.0  3U  2300  0.5 

07-11  CFN  P  3.0  A4  9.3  Y  *10  *10  9791  72  29.74  0  3  88.0  4U  2900  N  N 


2  89.0  3U  3000 

4  85.0  4U  2600 

5  84.0  4L  1700 


06-01  CFN  P  3.0  A4  9.3  Y 

21763  30  29.80  17  3 

91.0  4U 

1700 

0.5 

89.0  4U  1700 

2.0 

2. 

92.0  4U 

1900 

0.5 

91.0  4U  1900 

1.8 

4 

91.0  4U 

1900 

0.5 

90.0  4U  1600 

1.8 

5 

91.0  4U 

1800 

0.5 

89.0  4U  1700 

2.0 

05-14  CFN  P  3.0  A4  9.3  Y  *10  *10  9758  6829.80  223  92.0  3U  2500  0.5  F  N  91.9  81.5  A  M  3U  2850  0.5 

2  94.0  3U  2550  0.5 

4  90.0  3U  2600  0.5 

5  90.0  3U  2500  0.5 


E-U 


1991  CRC  OCTANE  NUN8ER  REQUIREMENT  SURVEY 

VEHICLE  DESCRIPTION  WEATHER  OCTANE  NUMBER  REQUIREMENT  DATA  TANK  FUEL  INFORMATION 


MAXIMUM 


PART -throttle 


RATER 


T  SPARK 


T 

E 

F/A  R 

ADVANCE 

F 

G 

Y 

M 

S  A 

A 

U 

E 

OBS. 

P 

C 

K 

Y  N 

I 

AS  AS 

XQH 

AMB 

E 

OCT 

A 

NO. 

E 

T 

S 

S  DSP  S 

C.R. 

R 

RCD  TST 

NILES 

TMP  BAROH 

HUM 

L 

NO 

R 

RPM 

VAC 

A1-12 

C 

C 

N 

P  3.0  A4 

9.3 

Y 

«10  *10 

17156 

60  30.32 

64 

3 

92.0 

3L 

2300 

2.4 

2 

95.0 

3U 

2100 

1.6 

4 

90.0 

3U 

3150 

1.6 

5 

92.0 

3L 

2750 

2.4 

32-09 

C 

F 

Y 

P  3.0  MS 

9.8 

Y 

♦10  *10 

22688 

70  29.57 

50 

3 

86.0 

4 

1900 

0.3 

2 

87.0 

4 

2000 

0.3 

4 

86.0 

4 

1900 

0.3 

5 

85.0 

4 

1900 

0.3 

29-02 

c 

F 

N 

P  3.0  A4 

9.3 

Y 

♦10  *10 

16747 

70 

58  3 

94.5 

3U 

2700 

0.8 

2 

96.0 

3U 

2500 

0.8 

4 

92.0 

% 

2600 

0.8 

5 

94.0 

3U 

3000 

0.8 

28- U 

c 

F 

Y 

P  3.0  A4 

8.5 

Y 

♦  8*8 

18424 

70  29.81 

50 

3 

86.0 

4L 

1400 

0.8 

2 

86.0 

4L 

1500 

0.8 

4 

85.0 

4L 

1400 

0.8 

5 

85.0 

4L 

1400 

0.8 

28-25 

c 

F 

Y 

P  3.0  A4 

9.0 

Y 

♦15  *15 

21110 

70  29.36 

50 

3 

86.0 

2U 

2100 

0.5 

2 

87,0 

2U 

2400 

0.5 

4 

85.0 

2U 

2500 

0.5 

5 

85.0 

2U 

2100 

0.5 

47-22 

c 

C 

Y 

P  3.0  A4 

9.0 

Y 

♦15  *15 

21121 

70  30.08 

SO 

3 

89.0 

3U 

2600 

0.7 

2 

91.0 

3U 

2600 

0.7 

4 

88.0 

3U 

2600 

0.7 

5 

89.0 

2U 

2600 

0.5 

62-03 

c 

F 

Y 

P  3.0  A4 

9,0  Y  *15  *15 

6516 

76  29.12 

53 

3 

86.0 

3U 

2500 

0.5 

2 

86.0 

3U 

2200 

0.7 

4 

87,0 

3U 

2300 

0.6 

• 

5 

87.0 

3U 

2200 

0.7 

60-05 

c 

F 

Y 

P  3.0  A4 

9.2 

Y 

♦10  *10 

10637 

77  29.51 

25 

3 

84.0 

3L 

2500 

0.7 

2 

82.0 

4U 

1900 

0.9 

4 

84.0 

4U 

2100 

0.8 

5 

L 

40-13 

c 

F 

Y 

P  3.1  A3 

8.8  Y 

10520 

46  29.97 

21 

3 

96.0 

3L 

2700 

1.0 

2 

98.0 

3L 

2500 

1.0 

4 

5 

08-02 

c 

F 

Y 

P  3.1  A3 

8.8 

Y 

16704 

72  29.40 

58 

3 

82.0 

3U 

3200 

2.0 

2 

84.0 

3U 

2700 

2.0 

4 

81.0 

3U 

2900 

2.0 

5  L 

08-21 

c 

F 

Y 

P  3.1  A3 

8.8  Y 

7099 

70  30.08 

49  3 

82.0 

2U 

2800 

0.8 

2 

85.0 

2U 

2900 

0.8 

4 

80.0 

2U 

2750 

0.8 

5 

L 

G  U  N  G 

E  K  OCT  NO  I  T  E 

OCT  A  N  N  H  A 

NO  R  RPM  VAC  K  RES  MOTR  T  R  R  RPM  VAC 


86.0 

4 

1900 

3.0  N 

87.0 

4 

1800 

3.0 

86.0 

4 

1900 

3.0 

85.0 

4 

1800 

3.0 

91.0 

4L 

1700 

2.0 

86.0 

4L 

1.8 

84.0 

3U  2100 

2.8 

87.0 

4U  2000 

3.0 

84.0 

3U  2300 

1.0 

85.0 

3U  2300 

1.0 

83.0 

4U  2000 

1.4 

L 

F 


80.0  3U  2250  5.0 


L 
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1991  CRC  OCTANE  NUMBER  REQUIREMENT  SURVEY 

VEHICLE  DESCRIPTION  WEATHER  OCTANE  NUMBER  REQUIREMENT  DATA  TANK  FUEL  INFORMATION 


MAXIMUM  PART-THROTTLE 


RATER 


T  SPARK 

T  E  F/A  R  ADVANCE 

Y  M  S  A  A  - 

OBS.  P  C  K  Y  N  I  AS  AS  ODOM 

NO.  E  T  S  S  DSP  S  C.R.  R  RCO  TST  MILES 


47-23  C  C  Y  P  3.1  A3  8.8  Y  14130 

41-23  C  C  Y  P  3.1  A3  8.8  Y  8301 

08-11  C  F  Y  P  3.1  A3  8.8  Y  11S71 

08-27  C  F  Y  P  3.1  A3  8.8  Y  18109 

28-28  C  F  Y  P  3.1  A3  8.8  Y  7948 

07-03  C  F  Y  P  3.1  A4  8.8  Y  7332 

40-02  C  F  Y  P  3.1  A4  8.8  Y  146S0 

46-04  C  E  Y  P  3.1  A4  8.8  Y  8107 

23-12  C  F  Y  P  3.1  A4  8.8  Y  9480 


23-05  C  F  Y  P  3.1  A4  8.5  Y  *10  *10  6737 


08-09  C  F  Y  P  3.1  A4  8.8  Y  10816 


F 

G 

U 

E 

AMB 

E 

OCT  A 

OCT 

THP  8AROM 

HUM  L 

NO  R  RPM 

VAC 

NO 

70  30.06 

50  3 

94.0  3L  2250 

2.3 

95.0 

2 

94.0  3L  2250 

2.3 

4 

85.0  3L  2100 

2.3 

5 

86.0  3L  2400 

2.3 

69  29.95 

62  3 

85.0  2U  3100 

1.0 

83.0 

2 

84.0  2U  1500 

1.0 

4 

84.0  2U  1500 

1.0 

5 

L 

29.69 

0  3 

L 

L 

2 

80.0  3L  1900 

2.5 

4 

L 

L 

5 

L 

L 

74  30.09 

46  3 

80.0  3L  1900 

2.5 

80.0 

2 

82.0  3L  2000 

2.5 

85.0 

4 

78.0  31  1750 

2.5 

5 

L 

L 

70  29.21 

50  3 

80.0  3L  1900 

2.0 

L 

2 

85.0  2U  2800 

0.5 

4 

79.0  31  1900 

2.0 

5 

L 

L 

72  29.95 

0  3 

80.0  4U  2900 

L 

2 

80.0  4U  3100 

4 

80.0  4U  2800 

5 

L 

L 

91  29.94 

115  3 

89.0  2L  2500 

1.0 

87.0 

2 

91.0  3l  2000 

1.0 

4 

86.0  41  1600 

1.0 

5 

87.0  4L  1600 

1.0 

61  29.26 

36  3 

81.0  4L  1925 

1.0 

L 

2 

81.0  4l  1900 

1.0 

4 

79.0  30  2700 

1.0 

5 

84.0  2U  2900 

1.0 

56  28.85 

46  3 

82.0  4L  1700 

0.5 

82.0 

2 

84.0  3U  3100 

1.0 

4 

84.0  3l  1800 

1.0 

5 

84.0  4L  1700 

0.5 

57  29.09 

30  3 

82.0  4L  1500 

0.8 

82.0 

2 

82.0  4L  1500 

0.8 

82.0 

4 

83.0  4L  1500 

0.8 

83.0 

5 

84.0  4L  1500 

0.8 

84.0 

68  29.85 

44  3 

85.0  4L  1425 

0.8 

85.0 

2 

86.0  4l  1500 

1.0 

86.0 

4 

82.0  3L  1950 

1.5 

5 

86.0  4l  1450 

0.8 

G  W  NO 

E  K  OCT  NO  I  T  E 

A  N  -  N  H  A 

R  RPM  VAC  K  RES  MOTR  T  R  R  RPM  VAC 

3L  2100  3.5 


3L  2050  5.2 


3U  2200  7.0 
3U  2200  7.0 


N  N 


4L  2000  3.0 


3U  3100  2.0 


4L  1500  2.0 
4L  1500  2.0 
4L  1500  2.0 
4L  1500  2.0 
3U  2150  7.0 
3U  2275  7.0 
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1991  CRC  OCTANE  NUMBER  REQUIREMENT  SURVEY 
VEHICLE  DESCRIPTION  WEATHER  OCTANE  NUMBER  REQUIREMENT  DATA 

MAXIMUM  PART-THROTTLE 


T  SPARK 


T  E 

F/A  R 

ADVANCE 

F 

G 

G 

Y  M 

S  A 

A 

— 

U 

E 

E 

OBS. 

P  C  K 

Y  N 

I 

AS 

AS  OOOM 

AMB 

E 

OCT  A 

OCT  A 

NO. 

E  T  S 

S  OSP  S 

C.R.  R 

RCD 

TST  MILES 

TMP  BAROM 

HUM  L 

NO  R  RPM 

VAC 

NO  R 

RPM 

VAC 

47-08 

C  C  Y 

P  3.1  A4 

8.8  Y 

9330 

70  30.15 

50  3 

88.0  4L  1700 

0.8 

87.0  4L 

1700 

2.0 

2 

88.0  4L  1700 

0.8 

4 

88.0  4L  1500 

0.8 

5 

88.0  4L  1600 

0.8 

47-01 

C  C  Y 

P  3.1  A4 

8. a  Y 

9500 

70  29.98 

SO  3 

87.0  4L  1500 

1.0 

87.0  4L 

1500 

2.5 

2 

87.0  4L  1800 

1.0 

4 

87.0  4L  1600 

1.0 

5 

87.0  4L  1600 

1.0 

47-02 

C  C  Y 

P  3.1  A4 

8.8  Y 

8150 

70  29.96 

50  3 

88.0  4L  1650 

1.2 

88.0  4L 

1650 

3.0 

2 

88.0  4L  2000 

1.2 

4 

88.0  4L  1700 

1.2 

5 

88.0  4L  1600 

1.2 

47-03 

C  C  Y 

P  3.1  A4 

8.8  Y 

6100 

70  29.98 

58  3 

91.0  AL  1750 

1.0 

92.0  4L 

1600 

3.0 

2 

91.0  4L  1750 

1.0 

4 

89.0  41  1600 

1.0 

5 

87.0  4L  1650 

1.0 

47-13 

C  C  Y 

P  3.1  A4 

8.8  Y 

22631 

70  29.94 

SO  3 

88.0  4L  1650 

0.6 

86.5  4L 

1750 

2.0 

2 

88.0  4L  1800 

0.6 

4 

88.0  4L  1550 

0.6 

5 

88.0  4L  1600 

0.6 

28-12 

C  F  Y 

P  3.2  A4 

9.6  Y 

15537 

70  29.00 

50  3 

92.0  4U  1800 

0.8 

89.0  4U 

1800 

1.8 

2 

92.0  4U  1800 

0.8 

4 

92.0  4U  1700 

0.8 

5 

91.0  4U  1800 

0.8 

05-25 

C  F  N 

P  3.3  A4 

8.9  Y 

16670 

70  29.80 

40  3 

89.0  2U  2700 

1.0 

F 

2 

91.0  3U  2800 

2.0 

4 

88.0  3U  2700 

2.0 

5 

88.0  3U  2650 

2.0 

41-13 

CCN 

P  3.3  A4 

8.9  Y 

14662 

63  30.37 

61  3 

96.0  3U  2250 

1.8 

F 

2 

97.0  3U  2200 

1.8 

4 

95.0  4U  2050 

2.8 

5 

96.0  4U  2200 

2.8 

26-04 

C  E  Y 

P  3.3  A4 

8.9  Y 

17492 

74  30.18 

0  3 

88.0  2U  4300 

0.6 

2 

88.0  2U  4250 

0.6 

4 

89.0  3U  3100 

0.6 

89.0  3U  3150 

1.5 

5 

87.0  3U  3200 

0.6 

87.0  3U  3050 

1.5 

05-12 

C  F  N 

P  3.3  A4 

8.9  Y 

27285 

70  30.10 

SO  3 

80.0  3U  3200 

1.0 

F 

2  84.0  2U  3300  1.0 

4  79.0  3U  3000  1.0 

5  I 

41-04  CCN  P  3.3  A4  8.9  Y  10482  7029.90  543  95.0411900  1.4  F 

2  96.0  41  1900  1.4 

4  92.0  4L  1900  1.4 

5  96.0  4L  1900  1.4 


TANK  FUEL  INFORMATION 
RATER 

0  K 

U  NO 

K  OCT  NO  I  T  E 

N  -  N  H  A 

K  RES  MOTR  T  R  R  RPM  VAC 


I 
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1991  CRC  OCTANE  NUMBER  REQUIREMENT  SURVEY 


VEHICLE  DESCRIPTION 


WEATHER  OCTANE  NUMBER  REQUIREMENT  DATA 


TANK  FUEL  INFORMATION 


MAXIMUM 


PART-THROTTLE 


RATER 


T  SPARK 


T 

E 

F/A  R 

ADVANCE 

F 

G 

G 

Y 

H 

S  A 

A 

U 

E 

E 

OBS. 

P 

C 

K 

Y  N 

I 

AS 

AS 

ODOM 

AMB 

E 

OCT 

A 

OCT 

A 

NO. 

E 

T 

S 

S  DSP  S 

C.R. 

R 

RCD 

TST 

MILES 

TMP  BAROM 

HUM 

L 

NO 

R 

RPM 

VAC 

NO 

R 

RPM 

VAC 

08- U 

C 

F 

Y 

P  3.3  A3 

9.0 

Y 

9361 

82  30.12 

61 

3 

82.0 

3L 

1600 

1.5 

82.0 

3L 

1500 

6.0 

2 

82.0 

3L 

1625 

1.5 

84.0 

3L 

1500 

6.0 

4 

82.0 

3L 

1800 

1.5 

5 

84.0 

3L 

1450 

1.5 

08-28 

C 

F 

Y 

P  3.3  A3 

9.0 

Y 

7995 

73  29.64 

48 

3 

82.0 

3L 

1425 

1.5 

82.0 

3L 

1425 

5.0 

2 

82.0 

3L 

1400 

1.5 

82.0 

3L 

1400 

5.0 

4 

82.0 

3L 

1300 

1.5 

82.0 

3l 

1350 

5.0 

5 

L 

L 

23-19 

C 

F 

Y 

P  3.3  A4 

9.0 

Y 

10954 

58  29.07 

42 

3 

82.0 

3L 

2100 

1.0 

F 

2 

82.0 

4L 

1600 

1.0 

4 

82.0 

3U 

2400 

0.8 

5 

L 

L 

23-20 

c 

F 

Y 

P  3.3  A3 

9.0 

Y 

8471 

39  28.91 

26 

3 

82.0 

3U 

2400 

1.6 

F 

2 

84.0 

3U 

2400 

1.6 

4 

83.0 

3U 

2400 

1.6 

5 

L 

L 

08-06 

c 

F 

Y 

P  3.3  A3 

9.0 

Y 

7361 

30.01 

0 

3 

80.0 

3L 

1550 

1.4 

82.0 

3L 

1450 

6.0 

2 

82.0 

3L 

1800 

1.4 

82.0 

3L 

1550 

6.0 

4 

80.0 

3L 

1500 

1.4 

5 

L 

L 

41-03 

c 

C 

Y 

P  3.3  A3 

9.0 

Y 

11217 

60  30.32 

50 

3 

103.0 

3U 

2150 

0.8 

103.0 

3U 

2000 

2.5 

2 

103.0 

3U 

2100 

0.8 

103.0 

3U 

2000 

3.0 

4 

100.0 

3U 

2100 

0.8 

100.0 

3U 

2050 

2.6 

5 

105.0 

3U 

2050 

0.8 

105.0 

3U 

2050 

3.0 

28-18 

c 

F 

Y 

P  3.4  A4 

9.3 

Y 

15585 

70  29.24 

50 

3 

L 

L 

2 

82.0 

2U 

4000 

0.5 

4 

79.0 

2U 

4000 

0.5 

. 

5 

L 

L 

29-21 

c 

F 

Y 

P  3.4  A4 

9.3 

Y 

16085 

72  29.53 

57 

3 

84.5 

2U 

2500 

0.5 

84.0 

3U 

2100 

6.0 

2 

86.0 

3U 

2300 

0.8 

4 

82.0 

3U 

2400 

0.8 

5 

85.5 

2U 

2500 

0.5 

29-23 

c 

F 

Y 

P  3.4  A4 

9.3  Y 

12430 

72  29.47 

63 

3 

88.0 

2U 

2300 

0.6 

87.0 

3U 

2200 

4.0 

2 

88.0 

2U 

2000 

0.6 

4 

85.0 

2U 

3800 

0.6 

5 

86.0 

4L 

1500 

0.6 

05-05 

c 

F 

N 

P  3.8  A4 

9.0  Y  +10 

♦10 

9435 

69  30.55 

50 

3 

86.0 

31 

2800 

1.0 

F 

2 

87.0 

41 

1390 

2.0 

4 

85.0 

31 

2150 

1.0 

5 

84.0 

3U 

2700 

1.0 

07-07 

c 

F 

N 

P  3.8  A4 

9.0 

Y 

♦  10 

♦10  23310 

71  30.64 

69 

3 

95.0 

2 

3700 

2 

95.0 

2 

3700 

4 

93.0 

2 

3700 

5 

94.0 

2 

3900 

0  K 

U  N  G 

K  OCT  NO  I  T  E 

N  -  N  H  A 

K  RES  MOTR  T  R  R  RPM  VAC 


N 


N 
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1991  CRC  OCTANE  NUMBER  REQUIREMENT  SURVEY 

VEHICLE  DESCRIPTION  WEATHER  OCTANE  NUMBER  REQUIREMENT  DATA  TANK  FUEL  INFORMATION 


MAXIMUM  PART -THROTTLE 


RATER 


T 

SPARK 

T 

E 

F/A 

R 

ADVANCE 

Y 

M 

S 

A 

A  - 

06S. 

P 

C 

K 

Y 

N 

I  AS  AS 

ODOM 

NO. 

E 

T 

S 

S  DSP 

S  C.R. 

R  RCO  TST 

MILES 

F  G 

U  E 

AMB  E  OCT  A  OCT 

TMP  BAROM  HUM  L  NO  R  RPM  VAC  NO 


0  K 

G  W  N  G 

E  K  OCT  NO  I  T  E 

A  N  N  H  A 

R  RPM  VAC  K  RES  MOTR  T  R  R  RPM  VA( 


32-13  C  F  Y  SP  3.8  A4  8.2  Y  +10  +10  11533  70  29.09  SO  3  92.0  2  4100  -11.0  9’  0  3  2700  -7.0  N  N 

2  93.0  2  4100  -11.0  92.0  3  2700  -7.0 

4  92.0  2  4100  -11.0  91.0  3  2800  -7.0 

5  91.0  2  4000  -11.0  90.0  3  2700  -7.0 


32-11 

C 

F 

N 

P  3.8  A4 

9.0 

Y  +10 

♦10  17185 

70  29.33 

SO  3 

85.0  2U  3000 

1.0 

85.0  4L 

1450 

3.0  N 

2 

86.0  2U  3000 

1.0 

86.0  4L 

1450 

3.0 

4 

85.0  2U  3000 

1.0 

85.0  4L 

1450 

3.0 

5 

84.0  2U  3000 

1.0 

84.0  4L 

1450 

3.0 

08-08 

C 

F 

Y 

P  3.8  A4 

8.5 

Y 

17417 

76  29.87 

70  3 

L 

L 

2 

80.0  4L  1300 

1.0 

4 

78.0  4L  1325 

1.0 

5 

L 

L 

08-18 

C 

F 

Y 

P  3.8  A4 

8.5 

Y 

16620 

77  30.00 

59  3 

82.0  2U  2250 

0.6 

L 

2 

84.0  2U  2250 

0.6 

4 

78,0  2U  2300 

0.6 

5 

L 

L 

29-19 

C 

F 

Y 

P  3.8  A4 

8.5 

Y 

19693 

73  29.50 

79  3 

86.0  3U  2000 

1.0 

86.0  3U 

1900 

6.0 

2 

89.0  3U  1950 

1.0 

89.0  3U 

1950 

6.0 

4 

86.0  3L  1600 

1.0 

5 

84.0  3U  2000 

1.0 

23-28 

c 

F 

Y 

P  3.8  A4 

8.5 

Y 

12001 

65  29.30 

60  3 

84.0  3U  2700 

0.5 

82.0  4L 

1400 

2.0 

2 

85.0  3U  2500 

0.5 

4 

64.0  4L  1500 

0.5 

5 

84.0  4l  1450 

1.0 

29-01 

c 

F 

Y 

P  3.8  A4 

8.5 

Y 

6031 

70 

58  3 

88.0  4L  1400 

1.0 

87.0  4L 

1300 

2.0 

2 

90.0  31  2300 

1.0 

4 

86.0  4L  1300 

1.0 

5 

87.0  4L  1300 

1.0 

26-02  C  E  Y  P  3.8  A4  8.5  Y  24411  29.90  0  3  L  L 


26-02  C  E  Y  P  3.8  A4  8.5  Y  24411  29.90  0  3  L  L 

2  L  L 

4  L  L 

5  L  L 


28-04  C  F  Y  P  3.8  A4  8.5  Y  15747  70  29.42  50  3  86.0  4L  1200  0.5  85.0  4L  1300  2.0 

2  87.0  4L  1200  0.5 

4  84.0  4L  1300  0.5 

5  84.0  4L  1200  0.5  L 

23-15  C  F  Y  P  3.8  A4  8.5  Y  13253  41  29.20  23  3  86.0  3U  3000  1.0  86.0  3U  3000  2.0 

2  87.0  3U  2700  1.0  87.0  3U  3000  2.0 

4  84.0  3U  3200  1.0 

5  84.0  3U  3000  1.0 

8405  6130.05  343  90.0  3L  2300  1.4  88.0  3L  2400  2.8  N 

2  91,0  3U  3300  1.8 

4  89.0  3l  2400  1.4 

5  88.0  3U  3300  1.8 


41-07  C  C  Y  P  3.8  A4  8.5  Y 


N 


E-19 


1991  CRC  OCTANE  NUMBER  REQUIREMENT  SURVEY 


VEHICLE  DESCRIPTION 


WEATHER  OCTANE  NUMBER  REQUIREMENT  DATA 


TANK  FUEL  INFORMATION 


MAXIMUM 


PART -THROTTLE 


RATER 


T  SPARK 


E 

F/A  R 

ADVANCE 

F 

G 

G 

Y 

M 

S  A 

A 

U 

E 

E 

OBS. 

P 

C 

K 

Y  N 

I 

AS 

AS 

ODOM 

AMB 

E 

OCT 

A 

OCT 

A 

NO. 

E 

T 

S 

S  DSP  S 

C.R. 

R 

RCD 

TST 

MILES 

TMP 

BAROH 

HUM 

L 

NO 

R 

RPM 

VAC 

NO 

R 

RPM 

VAC 

23-07 

C 

F 

Y 

P  3.8  A4 

8.5 

Y 

16691 

68 

29.10 

40 

3 

85.0 

3U 

3300 

1.0 

85.0 

3U 

2900 

3.0 

2 

85.0 

2U 

2500 

1.0 

85.0 

3U 

2500 

4.0 

4 

84.0 

3U 

2800 

1.0 

5 

84.0 

3U 

2800 

1.0 

28-05 

C 

F 

Y 

P  3.8  A4 

8.5 

Y 

16700 

70 

29.36 

50 

3 

84.0 

2U 

2000 

0.5 

F 

2 

84.0 

2U 

2100 

0.5 

4 

82.0 

2U 

2000 

0.5 

5 

L 

L 

46-01 

c 

E 

Y 

P  3.8  A4 

8.5 

Y 

7332 

70 

28.60 

0 

3 

87.0 

2U 

2050 

1.0 

F 

2 

87.0 

2U 

2450 

1.0 

4 

84.0 

2U 

2400 

1.0 

5 

87.0 

2U 

3025 

1.0 

41-27 

c 

C 

Y 

P  3.8  A4 

8.5 

Y 

11717 

61 

30.12 

55 

3 

89.0 

3U 

2400 

1.2 

90.0 

3L 

2150 

4.0 

2 

90.0 

3U 

2200 

1.2 

90.0 

3L 

1950 

2.9 

4 

86.0 

3U 

2500 

1.2 

5 

84.0 

3U 

2590 

1.2 

47-21 

c 

C 

Y 

P  4.0  A4 

10.0 

Y 

14524 

70 

30.04 

50 

3 

91.0 

2U 

4000 

0.6 

94.0 

4U 

1300 

13.0 

2 

93.5 

2U 

4500 

0.6 

H 

4U 

1350 

13.0 

4 

90.0 

2U 

2250 

0.6 

5 

89.0 

2U 

2250 

0.6 

28-01 

c 

F 

N 

P  4.6  A4 

9.0 

Y 

18295 

70 

29.76 

SO 

3 

91.0 

4 

1200 

0.5 

91.0 

4 

1200 

1.5 

2 

93.0 

2 

3600 

0.5 

4 

91.0 

4 

1200 

0.5 

5 

91.0 

4 

1200 

0.5 

07-06 

c 

F 

N 

P  4.6  A4 

9.0 

Y 

7775 

73 

29.96 

0 

3 

91.0 

4 

1400 

2 

93.0 

4 

1400 

4 

91.0 

4 

1400 

5 

92.0 

4 

1400 

32-02 

c 

F 

N 

P  4.6  A4 

9.0 

Y 

♦10  *10 

8000 

70 

29.70 

50 

3 

94.0 

4 

1500 

0.5 

94.0 

4 

1350 

2.0 

2 

94.0 

4 

1600 

0.5 

94.0 

4 

1500 

2.0 

4 

94.0 

4 

1500 

0.5 

°4.0 

4 

1300 

2.0 

5 

94.0 

4 

1400 

0.5 

94.0 

4 

1200 

2.0 

32-14 

c 

F 

N 

P  4.6  A4 

9.0  Y 

♦10  ♦lO  30786 

70 

29.42 

50 

3 

94.0 

4 

1600 

1.0 

94.0 

4 

1400 

2.0 

2 

95.0 

4 

1500 

1.0 

95.0 

4 

1450 

2.0 

4 

94.0 

4 

1500 

1.0 

94.0 

4 

1400 

2.0 

5 

93.0 

4 

1500 

1.0 

93.0 

4 

1400 

2.0 

08-10 

c 

F 

N 

P  4.9  A4 

9.5 

Y 

♦  10 

♦10 

20314 

75 

29.79 

77 

3 

96.0 

4U 

2300 

1.5 

96.0 

3U 

2200 

5.0 

2 

98.0 

2U 

2950 

0.6 

94.0 

3U 

2350 

5.0 

4 

94.0 

2U 

2750 

0.6 

5 

98.0 

2U 

2750 

0.6 

28-06 

c 

F 

N 

P  4.9  A4 

9.5 

Y 

♦  10 

♦10 

16491 

70 

29.25 

50 

3 

93.0 

4L 

1100 

1.5 

90.0 

4L 

1100 

9.0 

2 

94.0 

4L 

1100 

1.5 

4 

91.0 

4L 

1100 

1.5 

5 

90.0 

4L 

1100 

1.5 

0  K 

W  N  G 

K  OCT  NO  I  T  E 

N  -  N  H  A 

K  RES  MOTR  T  R  R  RPM  VAC 


N  93.4  88.7  N 


N 


N 


N  96.9  87.7  N 


N  B  M  4  1500  1.0 
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1991  CRC  OCTANE  NUMBER  REQUIREMENT  SURVEY 

VEHICLE  DESCRIPTION  WEATHER  OCTANE  NUMBER  REQUIREMENT  DATA  TANK  FUEL  INFORMATION 

MAXIMUM  PART-THROTTLE  RATER 

T  SPARK  0  K 

T  E  F/A  R  ADVANCE  F  G  G  U  N  G 


Y  M 

S  A 

A - 

u 

DBS. 

P  C  K 

Y  N 

I  AS  AS 

ODOM 

AMB 

E 

OCT 

NO. 

E  T  S 

S  DSP  S 

C.R. 

R  RCD  TST 

MILES 

TMP  BARQM 

HUM  L 

NO 

23-16 

C  F  N 

P  A. 9  AA 

9.5 

Y  0  0 

7287 

5A  29.15 

28  3 

90.0 

2 

91.0 

A 

90.0 

5 

90.0 

23-29 

C  F  N 

P  A. 9  AA 

9.5 

Y  +10  *10 

16191 

62  29.05 

AA  3 

95.0 

2 

9A.0 

A 

93.0 

5 

9A.0 

07-0A 

C  F  N 

P  A. 9  AA 

9.5 

Y 

20929 

7A  30.05 

0  3 

91.0 

2 

92.0 

A 

91.0 

5 

91.0 

A7-2A 

C  C  N 

P  A. 9  AA 

9.5 

Y  ♦10  +10 

620A 

70  29.88 

50  3 

9A.0 

2 

9A.0 

A 

9A.0 

5 

9A.0 

A7-18 

C  C  N 

P  A. 9  AA 

9.5 

Y  ♦lO  *10 

6900 

70  29.89 

SO  3 

92.0 

2 

A 

92.0 

5 

92.0 

A7-20 

C  C  N 

P  A. 9  AA 

9.5 

Y  +10  +10 

11920 

70  30.12 

50  3 

93.5 

2 

95.0 

A 

93.0 

5 

93.0 

05-29 

C  F  N 

P  A. 9  AA 

9.5 

Y  +10  +10 

15876 

70  29.50 

27  3 

97.0 

2 

98.0 

A 

96.0 

5 

95.0 

08-07 

C  F  N 

P  A. 9  AA 

9.5 

Y  +10  +10 

15791 

78  30.07 

72  3 

91.0 

2 

92.0 

A 

88.0 

5 

86.0 

23-08 

C  F  N 

P  A. 9  AA 

9.5 

Y  *10  +10 

7016 

77  29.30 

7A  3 

91.0 

2 

92.0 

A 

87.0 

5 

89.0 

32-10 

C  F  N 

P  5.0  MS 

9.0 

Y  +10  *10 

8026 

70  29. A7 

50  3 

89.0 

2 

90.0 

A 

89.0 

5 

88.0 

28-29 

C  F  N 

P  5.0  AA 

8.3 

Y  +10  +10  2002A 

70  29.28 

50  3 

87.0 

2  88.0 
A  87.0 
S  87.0 


E  E  K  OCT  NO  I  T  E 

A  OCT  A  N  -  N  H  A 

R  RPM  VAC  NO  R  RPM  VAC  K  RES  MOTR  T  R  R  RPM  VA( 


AL 

1800 

1.8 

90.0  3U 

2800 

2.5 

2U  3500 

1.5 

91.0  3U 

2800 

2.5 

AL 

1800 

1.8 

90.0  AL 

1800 

2.8 

AL 

1800 

1.8 

90.0  AL 

1800 

2.8 

AL 

1800 

1.5 

95.0  AL 

1800 

2.5 

AL 

1700 

1.5 

93.0  AL 

1700 

3.0 

AL 

1700 

1.5 

93.0  AL 

1700 

2.5 

AL 

1700 

1.5 

96.0  AL 

1800 

2.5 

AL  1700  Y  A  M  AL  1700 

2U  3000 
AL  1900 
AL  1700 

AL  1500  1.5  H  AL  12.5 

AL  1500  1.5  H  AL  12.5 

AL  1550  1.5  9A.0  AL  1550  12.5 

AL  1550  1.5  H  AL  12.5 

AL  1750  0.8  H  AL  1A50  12.5  0  97.8  86.2  A  P  AL  1800  15. 

H  AL  1A50  12.5 

AL  1750  0.8  92.0  AL  1750  3.5 

AL  1650  0.8  105.0  AL  1A00  12.5 

AL  1750  0.8  H  AL  1250  11.0 

AL  1750  0.8  H  AL  1250  11.0 

AL  1750  0.8  93.0  AL  1250  11.0 

AL  1750  0.8  H  AL  1250  11.0 

2U  3850  0.8  95.0  AL  1150  8.0 

2U  3700  0.8 

2U  3800  0.8 

2U  3850  0.8 

2U  3050  0.5  89.0  3U  1750  11.5 

2U  2900  0.5  90.0  3U  1900  11.5 

2U  3150  0.5 

AU  2700  2.3  L 

2U  3300  1.0  F 

20  3900  1.0 

20  3100  1.0 

20  3200  1.0 


A 

1700 

0.5 

89.0  A 

1300 

A.O  N 

A 

1800 

0.5 

90.0  A 

1A00 

A.O 

A 

1700 

0.5 

89.0  A 

1300 

A.O 

A 

1800 

0.5 

88.0  A 

UOO 

A.O 

A 

1100 

1.5 

85.0  A 

1100 

2.5 

A 

1100 

1.5 

A 

1300 

1.5 

A 

1200 

1.5 
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OBS. 

NO. 


VEHICLE  DESCRIPTION 


1991  CRC  OCTANE  NUMBER  REQUIREMENT  SURVEY 
WEATHER  OCTANE  NUMBER  REQUIREMENT  DATA 


T  E  F/A 
Y  M  S 
P  C  K  Y 
E  T  S 


SPARK 

ADVANCE 


I  AS  AS  ODOM  AMB  E 

S  DSP  S  C.R.  R  RCD  TST  MILES  TMP  BAROM  HUM  L 


32-08  C  F  N  P  S.O  A4  6.Z  1  *  9  *  9  20583  70  29.60 


MAXIMUM 


OCT 

NO 


PART-THROTTLE 


OCT 


RPM  VAC 


RPM  VAC 


50  3 
2 

4 

5 

08-16  C  F  Y  T  5.0  A4  9.3  Y  0  0  7352  76  30.05  61  3 

2 

4 

5 

28- 07  C  F  Y  T  5.0  A4  9.3  Y  0  0  20227  70  29.46  50  3 

2 

4 

5 

29- 03  C  F  Y  T  5.0  A4  9.3  Y  0  0  6841  70  29.62  50  3 

2 

4 

5 

05-01  C  F  Y  T  5.0  A4  9.3  Y  17600  70  29.75  50  3 

2 

4 

5 

23-06  C  F  Y  T  5.0  A4  9.3  Y  0  0  9414  57  29.02  42  3 

2 

4 

5 

23-24  C  F  Y  T  5.0  A4  8.0  Y  0  0  16810  40  29.02  15  3 

2 

4 

5 

23-11  C  F  Y  P  5.7  M6  9.5  Y  ♦  6  ♦  6  12340  76  29.68  74  3 

2 

4 

5 

29-13  T  F  M  P  2.3  A4  9.2  M  *10  *10  9686  75  74  3 

2 

4 

5 

47-19  T  C  Y  P  2.4  A4  9.3  Y  ♦  5  ♦  5  17980  70  30.15  50  3 

2 

4 

5 

60-04  T  F  Y  P  2.4  A4  9.3  Y  ♦  5  ♦  5  17246  78  29.50  48  3 

2 

4 

5 


92.0 

3 

2100 

0.3 

90.0 

3 

1700 

2.0 

93.0 

3 

2200 

0.3 

91.0 

3 

1600 

2.0 

92.0 

3 

2200 

0.3 

90.0 

3 

1600 

2.0 

91.0 

3 

2200 

0.3 

89.0 

4 

800 

4.0 

92.0 

2U 

1750 

0.6 

92.0 

4L 

900 

12.0 

92.0 

2U 

1900 

0.6 

93.0 

4L 

900 

12.0 

90.0 

4U 

1850 

1.0 

90.0 

4U 

1900 

1.0 

94.0 

2U 

3800 

0.5 

91.0 

4U 

1600 

2.0 

99.0 

2U 

3800 

0.5 

92.0 

4U 

1700 

1.0 

92.0 

2U 

2300 

0.5 

99.0 

3L 

1300 

12.0 

100.0 

3L 

1300 

12.0 

90.0 

3U 

1500 

1.4 

99.0 

3L 

1300 

12.0 

92.0 

3U 

2200 

0.8 

93.0 

2U 

1300 

15.0 

91.0 

4U 

1930 

0.8 

92.0 

2U 

1300 

15.0 

91.0 

3U 

1980 

0.8 

89.0 

3U 

1880 

0.8 

88.0 

3L 

1200 

4.0 

88.0 

3U 

1700 

3.0 

88.0 

3L 

1200 

4.0 

88.0 

3U 

1750 

1.0 

88.0 

3U 

1750 

3.0 

88.0 

3U 

1700 

1.0 

88.0 

3U 

1700 

3.0 

91.0 

2U 

4300 

1.0 

F 

96.0 

2U 

4000 

1.0 

88.0 

3U 

1800 

1.0 

88.0 

3L 

1800 

1.0 

88.0 

3L 

1700 

2.0 

94.0 

4 

2700 

0.0 

94.0 

4 

1300 

2.0 

94.0 

4 

3000 

0.0 

94.0 

4 

2500 

3.0 

92.0 

4 

3000 

0.0 

94.0 

4 

3000 

0.0 

94.0 

5 

1500 

2.0 

90.0 

3U 

2300 

0.8 

88.5 

4L 

2400 

2.0 

90.0 

3U 

2500 

0.8 

91.5 

3L 

2300 

0.8 

89.0 

4L 

2500 

1.0 

93.0 

2U 

2500 

1.0 

L 

94.0 

2U 

3500 

1.0 

92.0 

2U 

2500 

1.0 

91.0 

2U 

2500 

1.0 

86.0 

3U  2500 

0.7 

85.0 

3U 

2400 

1.0 

84.0 

4U  2300 

0.9 

84.0 

4U 

2300 

1.4 

86.0 

3U  2300 

0.8 

86.0 

3U  2300 

0.8 

TANK  FUEL  INFORMATION 


RATER 


OCT  NO 


K 

N  G 
I  T  E 
N  H  A 


RES  MOTR  T  R  R  RPM  VAC 


B  M  2  2500  0.5 
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1991  CRC  OCTANE  NUMBER  REQUIREMENT  SURVEY 


VEHICLE  DESCRIPTION 


WEATHER 


OCTANE  NUMBER  REQUIREMENT  DATA 


TANK  FUEL  INFORMATION 


PART-THROTTLE 


T 

E 

F/A  R 

ADVANCE 

F 

G 

G 

Y 

M 

S  A 

A 

U 

E 

E 

OBS. 

P 

C 

K 

Y  N 

I 

AS  AS 

ODOM 

AMB 

E 

OCT  A 

OCT  A 

NO. 

E 

T 

S 

S  OSP  s 

C.R.  R 

RCO  TST 

miles 

TNP  BAROH 

HUM  L 

NO  R 

RPM 

VAC 

NO  R 

RPM 

VAC 

41-17 

T 

C 

Y 

P  2.4  M5 

9.3  Y 

♦  5  +  5 

6387 

69  30.20 

60  3 

98.0  3 

2700 

0.6 

99.0  3 

2800 

2.0 

2 

97.0  3 

2500 

0.6 

98.0  3 

2400 

2.4 

4 

99.0  3 

2600 

0.6 

100.0  3 

2450 

2.4 

5 

102.0  3 

2700 

0.6 

102.0  3 

2550 

2.2 

05-06 

T 

F 

N 

T  2.5  MS 

8.3  Y 

+  8  +  8 

13340 

70  30.00 

50  3 

103.0  4 

1900 

9.0 

2 

99.0  4 

1990 

9.0 

4 

91.0  4 

1900 

0.2 

5 

101.0  3 

1300 

8.0 

23-22 

T 

F 

H 

T  2.5  A4 

8.3  Y 

6835 

38  28.96 

30  3 

87.0  4L 

1800 

1.0 

F 

2 

86.0  4L 

2000 

1.0 

4 

85.0  4L 

1800 

1.0 

5 

86.0  4L 

1800 

1.0 

23-23 

T 

F 

N 

T  2.5  A4 

8.3  Y 

6237 

46  29.04 

31  3 

84.0  4L 

1750 

1.0 

80.0  4L 

1750 

2.0 

2 

86.0  4L 

1750 

1.0 

4 

84.0  4L 

1750 

1.0 

5 

84.0  4L 

1750 

1.0 

41-15 

T 

C 

N 

P  2.6  MS 

8.3  N 

♦12  +12 

11485 

65  30.00 

38  3 

98.0  3 

2850 

0.6 

98.0  3 

2750 

2.5 

2 

99.0  3 

2800 

0.6 

99.0  3 

2800 

2.3 

4 

98.0  3 

2800 

0.6 

98.0  3 

2700 

2.4 

5 

99.0  3 

2700 

0.6 

98.0  3 

2800 

2.6 

23-25 

T 

F 

Y 

T  2.8  M5 

8.9  Y 

♦10  +10 

6996 

45  29.12 

16  3 

84.0  4 

2000 

0.5 

84.0  4 

2000 

1.5 

2 

84.0  4 

2500 

0.5 

84.0  4 

2500 

1.5 

4 

85.0  4 

1500 

0.5 

85.0  4 

1500 

1.5 

5 

84.0  4 

1500 

0.5 

84.0  4 

1500 

1.5 

29-26 

T 

F 

N 

P  3.0  A3 

8.9  Y  *12  *12 

14778 

70  29.38 

54  3 

90.0  3L 

2050 

1.0 

91.0  3L 

2000 

6.0 

2 

92.0  3L 

2150 

1.0 

93.0  3L 

2000 

6.0 

4 

87.0  3U  2700 

1.5 

5 

90.0  3U 

3000 

1.5 

32-03 

T 

F 

N 

P  3.0  N5 

9.3  T 

+11  +11 

21701 

70  29.63 

50  3 

93.0  3 

4700 

1.0 

93.0  3 

4800 

2.0 

2 

94.0  3 

4500 

1.0 

94.0  3 

4750 

2.0 

4 

93.0  3 

4750 

1.0 

93.0  3 

4850 

2.0 

5 

92.0  3 

4600 

1.0 

92.0  3 

4850 

2.0 

05-07 

T 

F 

N 

P  3.0  A4 

9.3  N  +10  +10 

16080 

TO  30.00 

SO  3 

92.0  3U  2560 

1.0 

F 

2 

93.0  4L 

1980 

1.0 

4 

91.0  4L 

2300 

1.0 

5 

90.0  3U  3100 

1.0 

40-01 

T 

F 

N 

P  3.0  A4 

8.5  N 

♦11  +11 

7843 

91  29.98 

120  3 

89.0  3U  2700 

1.0 

88.0  4L 

2200 

3.0 

2 

91.0  3U  2800 

1.0 

4 

86.0  3U  2900 

1.0 

5 

88.0  3U  3100 

1.0 

62-02 

T 

F 

N 

P  3.0  A4 

9.0  Y 

♦18  +15 

16465 

76  29.48 

35  3 

82.0  3U  2700 

0.9 

80.0  4U  2500 

2.4 

2 

83.0  3U  2700 

0.9 

83.0  3U  2900 

2.0 

4 

83.0  3U  2750 

0.9 

5 

85.0  3U 

2500 

0.9 

K 

N  G 

OCT  HO  I  T  E 

-  N  H  A 

RES  MOTR  T  R  R  RPM 

92.0  82.9  BPS  2500 


92.8  82.5  B  P  4 


92.0  83.2  B  P  4 


93.2  81.9  B  M  4L  2250 
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1991  CRC  OCTANE  NUH8ER  REQUIREMENT  SURVEY 


VEHICLE  DESCRIPTION 


WEATHER 


OCTANE  NUMBER  REQUIREMENT  DATA 


TANK  FUEL  INFORMATION 


MAXIMUM 


PART-THROTTLE 


T 

E 

F/A  R 

ADVANCE 

F 

G 

G 

V 

M 

<  k 

u 

E 

E 

OBS. 

T 

p 

c 

K 

9  A 

Y  N 

I 

AS 

AS 

DOOM 

AMB 

E 

OCT  A 

OCT  A 

NO. 

E 

T 

S 

S  DSP  S 

C.R. 

R 

RCD 

TST 

NILES 

TMP 

BAROM 

HUM  L 

NO  R 

RPM 

VAC 

NO  R 

RPM 

VAC 

08-23 

T 

F 

Y 

T  3.1  A3 

8.5 

Y 

♦10 

♦10 

12307 

74 

29.97 

55  3 

82.0  3U 

2450 

2.5 

80.0  3L 

1750 

5.0 

2 

84.0  3U 

2450 

2.5 

4 

81.0  2U 

2600 

1.5 

5 

L 

L 

05-18 

T 

F 

Y 

P  3.3  A4 

8.9 

Y 

21629 

70 

30.01 

40  3 

88.0  3U  2600 

0.5 

F 

2 

90.0  3U 

2050 

0.5 

4 

86.0  3U 

2550 

0.5 

5 

85.0  3U 

2500 

0.5 

28-08 

T 

F 

Y 

P  3.3  A4 

8.9 

Y 

18461 

70 

29.38 

SO  3 

84.0  3U 

2400 

0.5 

83.0  3U 

2000 

2.0 

2 

86.0  3U  2300 

0.5 

4 

82.0  2U 

2500 

0.5 

5 

L 

29-14 

T 

F 

N 

T  3.9  A4 

9.2 

Y 

♦  10 

♦  10 

16032 

74 

63  3 

91.5  3U 

2800 

1.0 

91.5  4L 

1900 

2.0 

2 

92.0  3U 

2800 

1.0 

4 

90.0  4L 

1900 

1.0 

5 

90.0  4L 

1700 

1.0 

41-09 

T 

c 

N 

P  4.0  A4 

8.9 

Y 

♦12 

♦12 

13495 

62  30.30 

60  3 

103.0  4L 

1700 

1.0 

103.0  4L 

1700 

4.0 

2 

H  4L 

1650 

1.0 

H  4L 

1700 

4.0 

4 

H  4L 

1650 

1.0 

M  4L 

1500 

4.0 

5 

105.0  4L 

1600 

1.0 

105.0  4L 

1650 

3.0 

41-28 

T 

c 

N 

P  4.0  MS 

9.0 

Y 

18133 

70 

30.29 

38  3 

94.0  3 

3800 

0.4 

92.0  3 

3800 

1.6 

2 

95.0  3 

3650 

0.4 

4 

94.0  4 

2350 

0.2 

5 

92.0  4 

2200 

0.2 

94.0  3 

2150 

2.0 

46-07 

T 

E 

N 

P  4.0  MS 

9.0  Y 

♦10 

♦10  22722 

71 

29.38 

87  3 

88.0  4 

1750 

1.0 

84.0  4 

1350 

2.0 

2 

89.0  4 

1850 

1.0 

4 

89.0  4 

1500 

1.0 

5 

87.0  4 

1350 

1.0 

32-01 

T 

F 

N 

P  4.0  A4 

9.0 

Y 

♦10  +10 

18557 

70  29.75 

50  3 

89.0  3L 

2450 

1.0 

89.0  3L 

2600 

2.0 

2 

90.0  3L 

2600 

1.0 

90.0  3L 

2650 

2.0 

4 

89.0  3L 

2600 

1.0 

89.0  3L 

2700 

2.0 

5 

88.0  3l 

2600 

1.0 

88.0  3L 

2700 

2.0 

32-04 

T 

F 

N 

P  4.0  A4 

9.0 

Y 

♦10  ♦lO 

7854 

70 

29.03 

SO  3 

88.0  3L 

2450 

1.0 

88.0  3L 

2500 

2.0 

2 

89.0  3L 

2450 

1.0 

89.0  3L 

2400 

2.0 

4 

88.0  3L 

2500 

1.0 

88.0  3L 

2350 

2.0 

5 

87.0  31 

2500 

1.0 

87.0  3L 

2100 

2.0 

47-14 

T 

C  N 

P  4.0  A4 

9.0  Y 

29625 

70  30.06 

SO  3 

90.0  4L  2150 

0.8 

87.0  4L  2150 

1.8 

2 

.  90.0  4L  2150 

0.8 

4 

88.0  4L 

2200 

0.8 

5 

88.0  4L 

2200 

0.8 

05-11 

T 

F 

N 

P  4.0  A4 

9.0 

N 

♦  10 

♦  10 

13900 

70 

29.71 

50  3 

92.0  4U  3080 

1.4 

F 

2 

93.0  4U  3150 

1.4 

4 

90.0  4U  2970 

1.4 

5 

91 .0  4U  2970 

1.4 

OCT  NO  I  T  E 
-  N  H  A 


N  91.3  81.6  N 


91.9  83.2  N 


93.3  84.0  N 


N  91.7  81.8  A  M  4U  2840  1.. 
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1991  CRC  OCTANE  NUMBER  REQUIREMENT  SURVEY 

VEHICLE  DESCRIPTION  WEATHER  OCTANE  NUMBER  REQUIREMENT  DATA  TANK  FUEL  INFORMATION 

MAXIMUM  PART-THROTTLE  RATER 


T  SPARK  0  K 


T 

E 

F/A  R 

ADVANCE 

F 

G 

G 

u 

N 

G 

Y 

M 

$  A 

A  - 

U 

E 

E 

K 

OCT 

NO 

I 

T  E 

OBS. 

P 

C 

K 

Y  N 

I  AS  AS 

WQM 

AMS 

E 

OCT  A 

OCT  A 

N 

N 

H  A 

NO. 

E 

T 

S 

S  DSP  S 

C.R. 

R  RCD  TST 

MILES 

TMP  BAROM 

HUM 

L 

NO  R  RPM 

VAC 

NO  R 

RPM 

VAC 

K 

RES 

MOTR 

T 

R  R 

RPM 

VAC 

28-02 

T 

F 

N 

P  4.0  A4 

9.0 

Y  +10  +10 

17840 

70  29.46 

50 

3 

89.0  4L  1800 

1.0 

91.0  4L 

1700 

5.0 

2 

93.0  20  4300 

0.5 

93.0  4L 

1700 

5.0 

4 

89.0  4l  2000 

0.8 

5 

89.0  4L  1800 

1.0 

89.0  4L 

1700 

5.0 

32-07 

T 

F 

N 

P  4.0  A4 

9.0 

Y  +12  +12 

19573 

70  29.78 

50 

3 

90.0  4l  1600 

1.0 

93.0  4L 

1500 

6.0 

N 

B 

P  4L 

500 

6. 

2  91.0  4L  1600  1.0  9J.0  4L  1500  6.0 

4  90.0  4l  1600  1.0  92.0  4L  1500  6.0 

5  89.0  4L  1600  1.0  92.0  4L  1500  6.0 


05-26  TFN  P  4.0  A4  9.0  Y  «10  +10  30680  7030.00  393  92.0  4U  2600  1.0  F 

2  93.0  40  2600  1.0 

4  91.0402700  1.0 

5  91.0402550  1.0 

23-01  T  F  Y  T  4.3  A4  9.3  Y  0  0  9320  70  29.64  66  3  84.0  3L  1700  0.5  84.0  3L  1700  2.0 

2  82.0  3L  1700  0.5 

4  82.0  20  2100  0.2 

5  L  L 


23-03  T  F  Y  T  4.3  M5  9.3  Y  0  0  6435  67  29.11  60  3 

82.0  4 

1200 

0.4  L 

2 

82.0  4 

1200 

0.4  82.0  3  3000  2.0 

4 

82.0  4 

1400 

0.4 

5 

L 

L 

07-02  T  F  Y  T  4.3  A4  9.3  Y  15877  73  29.92  0  3  88.0  3u  2100  N  N 

2  87.0  3U  2200 

4  88.0  2U  2700 

5  87.0  3U  2200 

29-12  T  F  r  T  4.3  A4  9.3  Y  0  0  6550  74  29.50  56  3  89.5  3U  2500  0.8  88.0  4L  1500  2.5 

2  90.5203000  i.O 

4  88.0  30  2300  0.8 

5  88.0  30  2300  0.8 

47-04  TCY  T  4.3  A4  9.3  T  ♦  4  015660  7029.89  543  91.0202000  0.4  88.0  4L  1500  1.8 

2  92.0  20  2000  0.4 

4  90.0  20  2000  0.4 

5  88.0  20  1800  0.4 

47-11  T  C  Y  T  4.3  A4  9.3  r  0  0  12150  70  29.89  50  3  91.0  20  2000  0.8  F 

2  92.0  20  3500  0.8 

4  90.0  20  1500  0.8 

5  88.0  20  2000  0.8 

41-18  T  C  Y  T  4.3  A4  9.3  Y  0  0  20691  71  30.06  54  3  96.0  3L  2100  0.8  F 

2  96.0  3l  2200  0.8 

4  96.0  30  2050  0.2 

5  95.0  3L  2000  0.8 

23-18  T  F  Y  T  4.3  A4  9.3  Y  0  0  8624  5730.08  423  94.0  4L  1600  1.0  93.0302800  2.0 

2  94.0  4L  1500  1.0  94.0  4L  1500  2.0 

4  94.0  4L  1600  1.0 

5  94.0  30  2800  0.5 
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1991  CRC  OCTANE  NUMBER  REQUIREMENT  SURVEY 


VEHICLE  DESCRIPTION 


WEATHER  OCTANE  NUMBER  REQUIREMENT  DATA 


TANK  FUEL  INFORMATION 


MAXIMUM 


PART-THROTTLE 


RATER 


OBS. 

NO. 


08-05 


29-06 


29-27 


29-15 


05-09 


23-27 


29-10 


40-03 


40-04 


23-04 


26-05 


T  SPARK 


T 

E 

F/A  R 

ADVANCE 

F 

G 

G 

Y 

M 

S  A 

A 

U 

E 

E 

P 

C 

K 

Y  N 

I 

AS 

AS 

OOOM 

AMB 

E 

OCT 

A 

OCT 

A 

E 

T 

S 

S  DSP  S 

C.R. 

R 

RCD 

TST 

miles 

TMP  BAROM 

HUM 

L 

NO 

R 

RPM 

VAC 

NO 

R 

RPM 

VAC 

T 

F 

Y 

T  4.3  A4 

9.3 

Y 

0 

0 

7160 

72  29.75 

67 

3 

88.0 

4L 

1400 

1.3 

86.0 

3L 

1350 

4.0 

2 

89.0 

4L 

1350 

1.3 

4 

87.0 

4L 

1400 

1.3 

5 

89.0 

4L 

1450 

1.3 

T 

F 

Y 

T  4.3  A4 

9.3 

Y 

17534 

75  29.38 

64 

3 

H 

4L 

2500 

1.2 

H 

4L 

2400 

2.4 

2 

H 

4L 

2500 

1.2 

4 

H 

4L 

2300 

1.2 

5 

H 

4L 

2300 

1.2 

T 

F 

Y 

T  4.3  A4 

9.3 

Y 

0 

0 

25803 

74  29.55 

67 

3 

94.0 

2U 

2000 

1.0 

93.0 

4L 

1500 

2.5 

2 

96.0 

3U 

2000 

1.0 

4 

95.0 

4L 

1200 

1.5 

5 

94.0 

4L 

1200 

1.0 

T 

F 

Y 

T  4.3  A4 

9.3 

Y 

0 

0 

18698 

75  29.30 

76 

3 

95.0 

2U 

2300 

1.0 

94.0 

3L 

2200 

2.0 

2 

97.0 

3U 

1850 

1.0 

4 

94.0 

4L 

1400 

1.2 

5 

95.0 

4L 

1500 

1.2 

T 

F 

T 

T  4.3  A4 

9.3 

Y 

0 

0 

6872 

70  30.05 

50 

3 

95.0 

2U 

1800 

8.0 

2 

97.0 

4L 

1560 

8.0 

4 

93.0 

4L 

1480 

1.5 

5 

90.5 

4L 

1360 

2.0 

90.0 

4L 

1620 

8.0 

T 

F 

Y 

T  4.3  M5 

9.3 

Y 

0 

0 

6812 

77  29.91 

98 

3 

85.0 

4 

1500 

0.2 

84.0 

4 

1600 

2.0 

2 

85.0 

4 

1500 

0.2 

85.0 

3 

1700 

2.0 

4 

86.0 

4 

1800 

0.2 

86.0 

4 

1700 

2.0 

5 

86.0 

4 

1500 

0.2 

86.0 

4 

1500 

2.0 

T 

F 

Y 

P  4.9  A4 

8.8 

Y 

♦  10 

♦  10 

6716 

70  29.72 

50 

3 

92.0 

4L 

1600 

1.2 

90.0 

4L 

1500 

2.2 

2 

92.5 

2U 

3000 

1.0 

4 

92.0 

4L 

1500 

1.2 

5 

92.0 

4L 

1500 

1.2 

T 

F 

Y 

P  5.0  A4 

9.0 

Y 

♦10  ♦lO 

9964 

77  29.78 

60 

3 

95.0 

4L 

1.0 

93.0 

4L 

2.5 

2 

95.0 

4L 

1.0 

4 

c 

94.0 

4L 

1.0 

T 

F 

Y 

P  5.0  A4 

9.0 

Y 

♦10  ♦lO 

10024 

77  30.00 

78 

3 

3 

92.0 

4L 

1900 

0.0 

91.0 

4L 

1800 

3.0 

2 

92.0 

4L 

2000 

0.0 

92.0 

4L 

1800 

3.0 

4 

93.0 

3U 

2300 

0.0 

5 

91.0 

4L 

2000 

0.0 

T 

F 

y 

T  5.0  A4 

9.2 

Y 

6315 

62  29.15 

44 

3 

87.0 

2U 

2500 

0.5 

F 

2 

88.0 

2U 

2800 

0.4 

4 

87.0 

2U 

2500 

0.5 

5 

87.0 

2U 

2400 

0.5 

T 

E 

r 

T  5.0  A4 

9.2 

Y 

0 

0  28501 

76  30.14 

0 

3 

92.0 

3U 

2000 

1.2 

2 

94.0 

3U 

1950 

1.2 

4 

92.0 

3U 

2100 

1.2 

5 

91.0 

3U 

1750 

1.2 

0  K 

U  N  G 

K  OCT  NO  I  T  E 

N  -  N  N  A 

K  RES  MOTR  T  R  R  RPM  VAC 


N  94.9  85.2  B  P  2U  ’6>:  8  : 
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1991  CRC  OCTANE  NUMBER  REQUIREMENT  SURVEY 


VEHICLE  DESCRIPTION 


WEATHER 


OCTANE  NUMBER  REQUIREMENT  DATA 


TANK  FUEL  INFORMATION 


MAXIMUM 


PART -THROTTLE 


RATER 


SPARK 


T 

E 

F/A  R 

ADVANCE 

F 

G 
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APPENDIX  F 

PROCEDURES  FOR  CALCULATING  AND  PLOTTING 
OCTANE  NUMBER  REQUIREMENT  DISTRIBUTION  DATA 
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WBIQHTED  VKaiaX  POPOIATIOMS 


Waighting  factors  for  aach  modal  taatad  wara  proportionad  to  tha  productions 
and/or  salas  volumas  davalopad  from  information  suppliad  by  U.S.  vahicle 
manufacturars  and  from  publishad  information  (Ward's  Automotiva  Rapoirts)  for 
imports.  Tha  waighting  factors  of  aach  vahicla  modal  wara  dividad  by  the 
numbar  of  vahiclas  tastad  within  tha  modal  to  calculata  tha  individual  vahicle 
weighting  factor.  The  octane  reguiremant  for  aach  vahicla  wara  then  arranged 
in  increasing  order.  Tha  percent  of  vahiclas  at  aach  octane  level  is  the 
summation  of  all  vahicla  tMighting  factors  with  octana  raquiramants  lower  than 
that  level,  plus  ona-half  tha  sum  of  tha  waighting  factors  at  that  level.  The 
individual  vahicla  waighting  factors  are  adjusted  so  that  tha  summation  of  all 
vahicle  waighting  factors  within  tha  population  of  interest  equals  100. 
Vahicla  waighting  factors  for  vahiclas  with  octana  requirements  lower  (L)  than 
the  lowest  available  fuel  are  assigned  to  tha  beginning  of  tha  distribution 
while  weighting  factors  for  vehicles  with  octane  requirements  higher  (H)  than 
the  highest  test  fuel  are  assigned  above  tha  highest  test  fuel  octane  level. 
For  L  and  H  octane  requirements  no  octana  value  is  used  in  tha  computation  of 
octana  satisfaction. 

Octana  satisfaction  at  population  distribution  points  of  interest  is  interpo¬ 
lated  from  tha  above  distributions  based  on  numeric  octana  data  and  an  assump¬ 
tion  of  normal  distribution  between  tha  two  interpolation  points. 


BAia-BaSMBrfiEE 


The  octana  number  requirements  were  rounded  by  tha  computer  to  one  decimal 
place.  All  computations  laading  to  the  final  rounded  values  wara  carried  out 
at  tha  full  precision  of  the  computer.  In  previous  surveys  the  computer 
rounded  requirement  data  to  two  decimal  places.  In  preparing  report  tables 
tha  Analysis  Panel  rounded  the  coeiputer  decimal  requirements  to  one  decimal 
place. 

In  order  to  provide  consistent  treatment  comparing  1990  and  1991  survey  data, 
the  1991  date  were  recoi^utad  and  rounded  to  one  decimal  place  by  the  comput¬ 
er.  This  can  result  in  occasional  ssmII  differences  (e.g.  1  0.1)  if  a  compar¬ 
ison  is  Btade  using  the  data  in  the  1991  survey  report. 


For  individual  models,  the  octane  number  requirement  distribution  curves  ware 
plotted  by  tha  "f  method  as  described  in  "Statistical  estimation  of  the 
Gasoline  Octane  Number  Requirement  of  New  Model  Automobiles,”  C.  S.  Srinagar 
and  R.  R.  Miller,  Technometrics .  Vol.  2,  No.  1,  February  1960. 


r-2 


The  procedure  is  as  follows: 

For  any  vehicles  having  octane  requirements  lovrer  (L)  than  the  lowest 
octane  number  fuel  available  within  a  given  fuel  level,  a  number  0.5 
Research/0.4  Kotor  lo%«er  was  assigned.  Similarly,  for  individual  vehi¬ 
cles  having  octane  requirements  higher  (H)  than  the  highest  octane  fuel 
available  within  a  given  fuel  series,  a  number  0.5  Research/0.4  Motor 
higher  was  assigned. 

Using  all  observed  and  estimated  octane  number  values,  calculate  the 
mean  (X)  and  the  standard  deviation  (s)  from  the  data  for  each  model. 
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Where  •  Octane  number  requireamnt  of  i^^  car  of  a  given  nodal 
n  *  Humber  of  cars  of  that  model. 


Estimate  octane  number  requirements  at  the  percentiles  of 
interest  from  octane  number  requirement  distribution  data  by 

O.M.  -  X  ks 

Where  k  is  selected  from  normal  distribution  tables. 

Values  of  k  used  to  calculate  percentiles  in  this  report  are: 
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k 
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30 
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40 

-0.253 

SO 
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APPENDIX  6 

CONFIDENCE  LDirrS  OF 

OCIANE  NUMBER  REQUIREMENT  DISTRIBUTIONS 
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COWriDEMCB  LIMITS  OF  OCTMIB  MUMBBR  RgQUIRBHENT  DlSTRIBOTKWiS 

Octane  ntunber  requirementa  of  vehicles  presented  in  this  Survey  are  determined 
at  the  levels  that  satisfy  certain  percentages  of  specific  vehicle  popula¬ 
tions.  In  many  cases*  the  recorded  octane  number  requirement  is  followed  by  a 
plus  and  minus  limit,  referred  to  as  the  confidence  interval.  These  limits 
are  expected  to  bound  the  true  requiresient  of  the  population  represented  by 
the  test  vehicles  95  percent  of  the  time  in  replicate  testing  of  the  same 
number  of  test  vehicles. 

At  the  SO  percent  satisfaction  level,  the  95  percent  confidence  interval  is 
calculated  as  follows: 

Cl  «  +ts/(n)^/^ 

where  t  >  Students  t  at  the  proper  number  of  degrees  of  freedom* 

s  >  Standard  deviation,  calculated  directly  from  the  data  or 
estimated  as  the  difference  between  the  84.16th  and  50th 
percentiles  (assuming  normal  distribution) 

n  *  Number  of  vehicles  in  population. 

At  other  satisfaction  levels: 

Cl  «  +ts(l/n  +  k^/(2(n-l))l 

At  the  90  percent  satisfaction  level,  k  »  1.2817.  For  other  satisfaction 
levels,  appropriate  values  for  k  may  be  found  in  the  standard  statistical 
tables. 
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